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PUTNAM ~~ Soced 
END MILLS 
REAMERS 
COUNTERBORES 
EAVY DUTY SHELL END MILLS 


FROM STOCK 


ON OVER ONE THOUSAND 
DIFFERENT STANDARD 


PUTNAM 


Be-Goed , TOOLS 


YOU can always rely on fast delivery of the Putnam Tools you 
order, for complete stocks of these quality cutting tools are main- 
tained at the factory and at conveniently located Putnam dis- 
tributors throughout the country. They are instantly available 
to you. 


In most cases you can depend on overnight delivery—never 
more than 48 hours to receive the tools you require. For the jobs 
on which you need the best in fast cutting, long lasting tools, 
specify PUTNAM. Call your Putnam distributor . . . or phone, 
wire or write us direct 


UTNAM |r| TOOL co. 


2985 CHARLEVOIX AVENUE DETROIT 7, MICHIGAN 






















ROAD experience before and dur- 
B ing the war in forging tool and 
die blanks for almost every conceiva- 
ble hot-work application has fitted our 
Forging and Casting Division to deal 
expertly with any problems that may 
arise in this exacting field. 

Regardless of the kind of work to 
be done or material to be worked we 
are equipped to furnish you a correctly 
made forging of hot-work steel that 
will give you the utmost in effective 
performance. 

Any Allegheny Ludlum field repre- 
sentative can give you further particu- 
lars; or write for the booklet today. 


Write for New Booklet: 
Smooth Hammered FORGINGS 


Full information on the complete line of FCC 
Smooth Hammered Forgings... Rings, Hubs, 
Discs, Sleeves and other Forged Shapes; Intri- 
cate Shapes, Forgings for Hot Work Tools, etc. 


Get Your Copy—Urite for it Coday. 


ADDRESS DEPT. TD-52 
W & D 565-B 


WE PRODUCE 

THEM IN TOOL, 
DIE, STAINLESS 
SAE, OR OTHER 
ALLOY STEELS— 





ALLEGHENY 
LUDLUM 


STEEL CORPORATIO 


Forging and Casting Divisi 
Detroit 20, Michigal 
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"HARDSTEEL’ DRILLS 


DVL EAR DENIED SWaHsbs 








j # " ” “*HARDSTEEL” Drills, Tool Bits and 8 1 
eo - 4 Tools are solving many Procnstion roblems. 

| } Leeed ag meri pale the ““HARDSTEEL” 
o Cperaters Manual. Also inquire about 
“HARDSTEEL” as a metal for special parts 

that must meet unusual conditions of service. 


To get best results from your "HARDSTEEL” drills use a 
coolant wherever possible. Advantages are 


Faster drilling No discoloration 
Ciean hole with no extrusions Longer life between grinds 
Less skill needed Greatly reduced chance of breakage 


No tempering or cracking of work piece More, better work from each drill 


BLACK DRILL CO., Division of BLACK INDUSTRIES 


1370 EAST 222nd STREET CLEVELAND 17, OHIO 


“BOARDS TEEL” 
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E. Willard Pennington........ Editor 
Paul L. Reed....... Associate Editor 
Carl F. Benner..... Assistant Editor 


Albert W. Ehlers.Contributing Editor 
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Controlled Circulation—CBI Coverage 


Tool & Die Journal is published 
monthly for those industry key men 
who constitute, in each plant, the 
Cycle of Buying Influence—CBI— 
and who are responsible for the de- 
sign, manufacture and use of pro- 
duction tooling. 
Subscription rate: To Schools, Li- 
braries, Students, and other than 
CBI, $3.00 per year. Single copies 
fifty cents. 
ae i ge 1946 by Geo. J. Huebner 
nd R. Huebner. Acceptance 
cn Bh the Act of June 5, 1934, 
authorized October 22, 1942 


Official Publication: 
The Tooling Institute 
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SOCKET HEAD 
STRIPPER BOLT 


THE HOLO-KROME SCREW CORP. 





HOLO-KROME 
fibre forged 


#0 STRIPPER (6) 


FASTENING 


STRIPPER BOLTS are used to attach 
the Stripper to the punch in Die Work 
and for attaching cams, links, levers 
and oscillating machine parts. H-K 
Socket Head Stripper Bolts may be set 
up tightly in close corners. More turns 
on the key may be made in restricted 
working areas. It's the Internal 
Wrenching! 


Heads and bodies are perfectly con- 
centric one with the other and with 
the threaded portion. Bodies are 
ground. The threads are perfect in 
lead and held to Class 3 fit. Scientific 
heat treatment develops the utmost 
in strength and fatigue resistance. 


Guaranteed Unfailing Performance 
Your Holo-Krome Industrial Distrib- 


utor is ready to serve you from 
his warehouse stock. 


HARTFORD 10, CONN. 





THE BETTER 
METHOD 








{ } % 
— ssf BREE PIR S 


Multi-Purpose SHAPERS 


4 ease of operation is a good reason why so You'll find that with a GEMCO Shaper the opera- 
many plants are enthusiastic about GEMCO tor is relieved of many unnecessary motions. And 
Shapers. For one thing, GEMCO’S are easier to he’s less fatigued. You'll be surprised at the 
get “used to”. All controls are within easy reach 


amount of work turned out, too. 
of the operator. For each operation or machine 


function, the controls are exactly where they ought Other time-tested GEMCO features: Exclusive 


to be. Thus, it’s easier for the operator to get the “Lubrigard” Safety Device increases the precision 


feel and to lead the machine through a series of life—Wide range of feeds and speeds —Rugged 


precision operations or to do just rough machining. construction, for rigidity and accuracy. 


WRITE TODAY FOR BULLETIN GC12D 


peers 


ENERAL ENGINEERING & MEG. CO. 


SAINT LOUIS 16, MISSOURI 















COMLMES 


When you buy a Keyseater don’t 
select it on speed alone. Accuracy is 
all important. One imperfect keyseat 
may necessitate fitting expense equal 
to the cost of cutting a great many 
keyways. 

Baker Keyseaters are fast. Better 
still, Baker Keyseaters are accurate 
to the nth degree. And best of all, 
the sound Baker design, materials 
and workmanship assure continuance 
of this accuracy, and freedom from 
operating trouble, through many high 
production years. 


Send for Bulletin 1003X illustrating 
and describing Model No. 0 Keyseater, 
and showing list of standard and 
special equipment available. Write 
today. 


Specifications 


— 


Capacity, width of keyway in mild 
steel at feed of .005” ad 


2. Maximum length of cut............... 9” 
%. Largest diameter of cutter bar used.1,‘,” 
4. Distance from cutter bar to column 
(column in back position) .......... 18” 
SS 8 een ere 17” = 18” 
6. Longitudinal movement of table ....4%” 
7. Diameter of cutter bars which can be 
RG ae %”, %”, WH”, 1”, 1%” 
8. Diameter of columm ............eeeee0- 4” 
9. Floor space required .......... 33” x 52” 
10. Weight of machine crated...... 2000 Ibs. 
ll. Weight of machine boxed for export 
Padre cetwbibeeewesoecneenes’e 2000 Ibs. 
12. Cubic contents of box when shipped 
GED Sebo criccccenccwnseceonee 67 cu. ft. 
13. Code word bare machine, without 
EEE sicennddncceesanete ae BADLY 
14. Code word machine furnished with 
standard equipment ............ BAK 
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Sth AND ACCURACY 





Baker Model No. 0 Keyseater, Crank Action Type 


= 


BAKER BROTHERS, INC. 


Toledo 10, Ohio 


HERE gee 2200 ane 


ARMOURCLAD FIBRE COMBINATION DISC! 


Armour Abrasives Cut Clean and Fast, Last Longer 


To meet today’s big demand for your 
products, you'll need the fastest tools 
and the best abrasives possible . . . tools 
and abrasives that will do your jobs more 
efficiently, more economically. 


For better, faster finishing . . . in cut- 
ting welds, in removing burrs, in level- 


whee 


= 


ing metal surfaces—in any operation... 
specializd ARMOUR ABRASIVES 
will to do a better job at less cost. The 
faster, sharper, cooler-cutting Armourclad 
Fibre Combination Disc is only one of 
Armour’s complete line of better metal- 
working abrasives. 

It will pay you to call on Armour’s ex- 
perienced technicians. They will gladly 
help you choose the abrasives and meth- 
ods which do your jobs best. 


"ARMOUR S2egAgece WORKS 


uot Ty ) 
ARMOURCLAD 


y ", 


DIVISION OF ARMOUR AND COMPANY 
1355 West 31st Street + Chicago 9, Illinois 
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Dremel's improved, “pocket size machine shop’... the famous 
Moto-Tool . . . can save you hours, by speeding up work now 
being done by hand. It cuts, grinds, routs, carves, engraves, cleans 
and polishes. Invaluable as a sharpening tool alone . . . for taps, 
drills, gouges, chisels, tools and cutters (without tearing down 
“set-ups’’). Moto-Tool is a “‘war veteran” . . . Thousands of them 


Moto-Tool Stand 
(left) frees both 
hands for ma- 


Stand and Shap- 
ing Table (right) 
aids accuracy in 


routing 
grinding. . .$7.00 


were used at far-flung maintenance bases by every branch of the 
armed forces. For years such plants as General Electric, Westing- 
house, Remington Arms, Ford, Nash-Kelvinator, Consolidated 
Aircraft, Northrup, Douglas, etc. . . 
for use in tool rooms and on production lines. If your Mill Supply 
Distributor doesn't carry Dremel Moto-Tools and accessories, 
and write the factory or nearest Dremel representative for information. 





. have bought Moto-Tools 


LOOK FOR THESE MOTO-TOOL FEATURES 


Automatic chuck 110 volt, 


Housing has universal type motor 


“pencil-type”’ 
finger grip 


Instant-action, 
wrenchless chuck — 


-— 
Oil-less, sealed, 
trouble-proof 
bearings 


Oversize armature 
shaft, hardened, 
ground and polished 


Easily replaced 
commutator brushes 


Sliding snap 
type switch 


Handy hanger hook, 
cord protector 


Sturdy, shockproof 
bokelite housing 


Dust-filtered, 
—“ gir-cooling system 


About 27,000 RPM. Cuts 
cleaner . saves cutters, 


Weighs only 13 oz... . 
shaped to fit the hand. 


Dynamically balanced for 
vibrationless operation, 
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STEP UP PRODUCTION 5007 
With Meyers Carbide Tipped 
Formed Tools 


On actual production runs, 
Meyers generated Carbide 
Tipped Tools have boosted pro- 
duction more than 500%. 

This amazing increase was due 
to use of special Meyers equip- 
ment designed and engineered 
by our Engineering Department. 
Increased costs force you to get 


W. F. MEYERS COMPANY, INC. > 
STREET 


FOURTEENTH 





the most out of your machine 
tools— Meyers generated carbide 
tipped form tools will give you 
more pieces per hour—more 
pieces between grinds—and a 
much smoother finish. Let us help 
you improve your production 
and cut your costs. Send us your 
prints for quotation. 


BEDFORD, 








ESTABLISHED 1888 
INDIANA 
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GORTON 3-Dimensional Pantograph 


Aleminum Bottle Caps at One Setting 
in One Hour 


This large eastern manufacturer recently received 
an order for a die for embossing aluminum milk 
bottle caps. Nothing like it had been cut prior to 
the order so no set procedure had been established. 

The job was tooled up on several machines in an 
effort to find out which would produce the most 
Satisfactory results in the least amount of time. The 
outcome was definite and decisive. Of the machines 
used, the Gorton 3L Pantograph gave the best per- 
formance. Not only did it turn out the best die but 
turned it out in the record time of one hour. 


Adaptable to Light Production Milling 
and Engraving Operations 
Gorton Pantographs have no equal in the perform- 
ance of intricate milling and engraving operations. 
‘They can be used for the profiling of grooves, con- 
tours and other shapes; for the cutting of dies and 
molds; for engraving numerals and designs in any 
machinable material; and for numerous other pur- 
poses. A special roll attachment makes it possible 
to work from a flat master or model around rolls, 
dies, dials, knurls up to 6” in diameter. Gorton 
Pantographs are available in two and three dimen- 
_sional models to handle many sizes and types of work. 


Consult Gorton Engineering Service 
Perhaps some of the work at which 


you are now engaged could be ac- 
complished better, faster and with 
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Rough ana Finish Cuts Die for Stamping 






greater economy on a Gorton Pantograph. If you 


will submit detailed prints of your job to Gorton 
Engineering Service, our engineers will thoroughly 
investigate the possibilities and send you a complete 
report of the results. This service is offered free and 
without obligation. 


JOB FACTS! 


NAME OF PART—Milk Botcle Cap Embossing 
Die—Used in the manufacture of aluminum 
milk bortle caps. 

MATERIAL—Tool steel—hardened and chrome 
plated after. 

MACHINE — oo gah 3-Dimensional Panto- 
graph, M 


orcemons— 
—— within ..001"; depth 008’; 
d 2300 r.p.m 
2. Faish in one cut, depth .001"; speed 
2300 r.p.m. 







TiME—One hour. 





FREE « « « Complete information 

For complete information on the 
Gorton Pantograph, write today 
for Bulletin No. 1655. 



































Equip with 


WITTEK 


Faster 
Safer 


Precision Work 





Wittek Roll Feeds are being 
used extensively by war plants 
in their large volume produc- 
tion of high quality metal 
stampings. The flexibility of 
Wittek Roll Feeds will assist 
these plants in their peace- 
time conversion through their 
adaptability to various jobs. 
Keen competition will demand 
the utilization of equipment to 
its point of highest efficiency. 
If your postwar plans include 
punch press production of parts 
from coiled strip stock—inves- 
tigate now the many possibili- 
ties of Wittek Roll Feeds and 
Reel Stands. 


Write for catalog, prices and 
recommendations 


rbutowiatic 
ROLL FEEDS 


MANUFACTURING CO. AND 
4305-15 W. 24th Place, Chicago 23, I. a3 SR BO) 
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... PRECISION G72 VERSATILITY! 




















































These two precision operations illustrate the 
extensive range of applications of the SIP HY- 
DROPTIC-B made possible by its exclusive adapt- 
ability for milling as well as jig boring and 
drilling. On the base plate for a piercing die, 
the milling as well as all the boring operations 
are performed by the HYDROPTIC-B Jig Boring 
and Milling Machine. On the second job, all six 
sides as well as the top surface of the turret 
head are machined in a single set-up, using the 
HYDROPTIC-B equipped with the SIP tiltable 
indexing table. 


Combining hydraulic feeds for versatility and 
optical settings for the highest precision, the 
SIP HYDROPTIC-B Jig Boring and Milling Ma- 
chine will answer your most exacting needs for 
toolroom and production operations. 


SIP JIG BORERS 
RANGE OF TABLE SIZES 


NO. BG cscccvesecve -. 18% x 10%” 
No. 3K . : osccs Se Sa” 
No. 4G . 27%” x 23%” 
Hydroptic (illustrated) .. 39%” x 32” 
We. DE sesscsssvencanss 43%” x 32” 


HIGH PRECISION MACHINE TOOLS 


Cc 8) ty A SS CHRYSLER BUILDING 


A > 4 k 
CORPORATION New York 1 New Yor 
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Actually, there are more 
than a million possible 
combinations of abrasive, 
type of bond, grade, grain 
size, structure, and shape in which a 
grinding wheel might be made. Seem- 
ingly, this vast number presents a ter- 
rific problem in the accurate selection of 
the one wheel best suited for any par- 
ticular grinding operation. In practice, 
it is a relatively simple matter. 


A good rule for good grinding... CALL 





In the first place, your own experience 
uickly narrows the field to a relatively 
few wheels from which the final choice 
is made. And, it is in making this last 
decision where more and more top 
drawer production men depend on the 
advice and suggestions of an abrasive 
specialist. 
Your CARBORUNDUM representative 
is always prepared to offer competent 
assistance in selecting grinding wheels 
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in a Million! 


that give better grinding at minimum 
cost. His thorough analysis of your grind- 
ing operations provides a dependable 
double check on their efficiency. Often, 
he can offer a practical suggestion for 
improvement. For he is fully aware of 
the latest developments in abrasives and 
their application. What is more, his very 
business brings him in daily contact 
with a variety of modern grinding jobs. 


Where the problem is especially diff- 





cult or involved, he can call in one of 
our Abrasive Engineers. If necessary, the 
facilities and resources of the world’s 
best known abrasive laboratories are 
available. 


When you call in CARBORUNDUM, 
you receive cooperation that assures you 
of getting the most out of your grind- 
ing operations and abrasive wheels. The 
Carborundum Company, Niagara Falls, 
New York. 


IN CARBORUNDUM 


TRADE 





MARK 





BONDED ABRASIVES 


WHEELS 
Silicon Carbide 
Aluminum Oxide 
Diamond 
Cylinder Hones 
Sticks, Stones & Rubs 
Specialties 


COATED ABRASIVES 


ABRASIVE GRAINS 
AND COMPOUNDS 


Paper, Cloth and 


Combination for: 


Sheets, Rolls. Discs 


Polishing 
Lapping 

Pressure Blasting 
Finishing 


“Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company 
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300 TWIN 
— BENDS 











: * FINISHED 
. B/ | PRODUCT 


With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a long 
length of tubing was solved by “teaming up” two DI-ACRO 
Benders as illustrated. This dual-forming arrangement saved in- 
stallation of special machinery. Two accurately formed bends 
are obtained in one operation—without distortion of the tube 
and at a cost competitive to power operated equipment. More 
than 300 pieces are completed per hour—600 individual bends. 


""DIE-LESS DUPLICATING’’ Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines 
—Benders, Brakes and Shears—can accurately and economic- 
ally duplicate a great variety of parts, pieces and shapes, without 
die expense. Write for catalog—‘*‘ DIE-LESS DUPLICATING”. 


OLACRo’ 
PRECISION MACHINES 15 
E \S aoe = 


* » 
“55 pupuc® 315 EIGHTH AVENUE SOUTH e MINNEAPOLIS 15, MINNESOTA 










€DI-ACRO is pronounced "'DIE-ACK-RO”. 
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Often the “special” metal cut- 
ting tool you require differs so little from 
a standard tool that it pays to check your 
NATIONAL catalog first. Whenever you can use a 
standard size tool, as listed in the catalog, you 
can reduce your cutting tool costs. 











— 


of the country hove 
cols. Every National 
n to serve you Call 
ony stople 





Whether you require standard or special sizes, you 
can be sure of getting the right tool for each metal 
cutting job when you specify NATIONAL Tools. 





foctory 
wtor hes © acne for cutting 


NATIONAL. oY 


beW al‘ DRI AND bOOL 
ROCHESTER, MICH., U.S.A. 


distrib: 
Nationol distr 









your 


industrial product. 
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SPRINGFIELD PRECISION LATHE 


Out in front! 





@ Headstock . . . twelve speeds... only 
half of the easy-shifting spur gears 
mesh at one time. 

Motors . . . V-Belt or silent chain drive. 
Bed . . . permanently true — made of high 
test alloy to resist warp or marring under 
severe service. 

Apron . . . extra heavy — operates on Ball 
and Bronze bearings throughout. 

Taper attachment . . . hair-trigger adjust- 
ment. 

Compound rest... sturdy, firm. 
Tailstock .. . all bearings and bed ways 
oiled from one well. 

From headstock to tailstock—the 
SPRINGFIELD Lathe is out in front! 


THE SPRINGFIELD MACHINE TOOL CO. 


0 os Ome om & om om D) 0 MR UR 
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CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. TD, Chicago 7, Ill. 


Send catalog. 


ns 346 ab sd maint 


Address 
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THE NEWES7 FASTEST metHOD 


















OF POSITIONING BENCHWORK 


or Qs ou o., 
TURN || ) 


worK 
360° AT 
ANY ANGLE 











DAY Ne 


| UNIVERSAL 
B POSITIONER 


USE IT FOR... 








Holds all types of benchwork firmly in 
ANY position, at ANY angle and per- 
mits the workman to do a faster, better 
job by enabling him to work freely with 
BOTH hands. Change position and angle 
of work on horizontal, vertical or axial 
planes quickly and easily as desired, and “BE: 














lock it with fingertip hydraulic control. TOOL MAKING 
Holds work up to the worker. Reduces PATTERN MAKING 
fatigue. Increases work capacity, pro- REPAIRING 
ductivity and accuracy. Reduces man- 
hours per job, accidental damage and § WELDING 
hazardous work methods. ‘ ASSEMBLING 
Will hold work weighing from 1 ounce 3 SERVICING 
to 150 pounds. BORING 
HANDFORMING 
ae ag with $3950 OVERHAULING 
aster Vise ... : Wherever work must 
— eS i be held securely 
is: Fe 


7 
F] ~~ F | Machine Shops 
ttt ip & Pattern Shops 

rng Repair Shops 
Welding Shops 


Garages 
Factories 
Airports 
WRITE OR WIRE FOR 
CATALOG SHEET rianind 


GARFIELD ENGINEERING coRP. ae a 
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America’s Leading Source 


High Carbon-Chrome Steel 








. . . for these good reasons: 


The Timken Roller Bearing Company 
through its Steel and Tube Division: 


—pioneered the production of 52100 tubing. 

—is the world’s largest producer of 52100 
tubing. 

—is the only source of 52100 steel in the 
three finished forms; tubes, bars and wire. 

—has direct control of quality from melting 
to final inspection. 

—has the world’s largest battery of con- 
trolled atmosphere furnaces for annealing 
52100 steel—thus assuring minimum de- 
carburization and maximum machinability. 

—has consistently led the industry in the 
development and application of 52100 steel ees 
for those machined parts where an oil ~ 
hardening steel of good wear resistance 
is required. 


These advantages coupled with a thorough- 
going Job Analysis Plan and follow-through 
to final use in customers’ plants, assures 
your complete satisfaction. Write or phone 
Steel and Tube Division, The Timken Roller 
Bearing Company, Canton 6, Ohio. 








YEARS AHEAD — THROUGH EXPERIENCE AN 
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TO QUOTE oz... 


Tools - Jigs - Fixtures 
Special Machines 
Metal Stamping Dies 


+s": Parts and Assembly 
N 

ro wt Manufacture 
1 

_ 








A good company with which to do business — 26 years 
Designing and Building Experience — Specialist staff 
of Engineers and Craftsmen, competent in Precision 
Work — 175 modern machines in streamlined 
plant . . . Estimating service without obligation. 


THE BUNELL MACHINE & TOOL CO. 
1601 East 23rd Street e CHerry 0343 e Cleveland 14, Ohio 


CN ERE 
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6 : e.¢ 
in Press Production Today 
Designed f oduction, th d d 
ma eatin erate: «= DANLY,—~ 















chine, electric ironer, stoker and metal cabinets—create 


P e 
a new design for living. The once messy basement be- f dion 
comes a modern, pleasant workroom. Ab 


Wherever stamped products are being turned out, | Call Danly 
Danly Die Sets and Die Makers’ Supplies guarantee MILWAUKEE 2 
precision, speed die making programs and cut ‘“‘down + son - gies 
time}* because Danly means known dependable accuracy. 1549 Temple Avenve 

baccaiciceag d Street 
DANLY MACHINE SPECIALTIES, INC. j DAYION2 ; 
2100 South 52nd Avenue . Chicago 50, Illinois | ROCHESTER 4 


commercial Street 


PHILADELPHIA ‘40 


$8 Pulaski Avenve 


* LONG ISLAND city 


7.28 37th Street 


OUCOMMUN matats & SUPPLY CO. 
4890 South Alamede, Los Angeles 


~~, a 


———— — 


DIE MAKERS’ SUPPLIES 


DANLY DIE SETS 


Welded Steel Fabrication 











is a right angle 
an absolute 90°? 


Right angles are the most frequently recurring angular measurements in industry, 
yet it is quite likely the absolutely perfect angle is being obtained for the first 
time in routine shop practice with the recently developed Webber Angle Gage 
Blocks. The simplicity of angular measurements is apparent in an adjacent 
illustration. The figure shows a combination of 3 blocks which total 90° 
By a similar combination as many as 356,400 separate angles are obtained. It 
simplifies and improves on the sine bar method. Compound angles are obtained 


easily. Absolute accuracy is assured as the proof is contained within the blocks 
themselves. An almost instantaneous check makes errors well nigh impossible. 


Ask for bulletin that outlines shop practice in angular measurements. 


WEBBER GAGE COMPANY - 12903 TRISKETT RD. - CLEVELAND 11, OHIO 


ligieeer 


eee a ES, 


1 WEBBER MAKES PRECISION / 


GAGE BLOCKS EXCLUSIVELY 


* Gage Block Sets in Steps of .00005” 
* Individual Special Size Blocks. 
% Heavy Duty Gage Blocks. 


% Angle Gage Blocks in Steps of one second. Pe 4 E | Ss I ° ~ 
% Carblox (Carbide) Wear Gages. ' G A G E B Ke) 4 * 
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For years, Star Machine and Tool has 
designed and built dies, jigs, fixtures, 
gages and special machinery to produce 
“*tomorrow’s”” products—products large 
and small. 

Star is proud to have tooled for years 
many of the leading manufacturing and 
production plants in the nation. Star 
is completely equipped with the most 
modern machine tools to build your dies, 
jigs and fixture requirements, as well 
as your special machinery. 


\ ustom [ool and Di Mak 


DESIGNERS AND MANUFACTURERS 
OF DIES + JIGS + FIXTURES + GAGES 
SPECIAL MACHINERY 


Phone GArfield 2060 
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Operated independently of the tool and 
die shop, Star maintains unusual pro- 
duction facilities. Star is capable of 
starting from your blue print or sample 
and carrying your job through tooling 
to final assembly. 

Star invites you to try its superior 
workmanship and _ service—quotations 
and delivery schedules without obli- 
gation. 

Write, wire, phone. 


Founded in 1902 


STAR 


MACHINE & TOOL COMPANY 


9320 Woodland Ave «* Cleveland 4, Ohio 





— 





Detroit office: 651 Book Tower 













AMMCO 


7” SHAPER 


--A precision machine 
meets postwar needs for accuracy, speed and economy 


If your production costs are going up, and your profit margin is getting 
less and less (and whose isn’t)—consider what the Ammco 7” Shaper can 
do for you. 

The accuracy of work turned out on an Ammco 7” Shaper assures pre- 
cision production unsurpassed by larger machines selling for hundreds 
of dollars more than the Ammco... In addition to low initial cost, you 
also effect big savings in time and expense on set-up operations... You 
save On electrical power consumption... 
You save on floor space—all without sac- 
rificing quality or accuracy. 

Available for bench installation, or as 
a portable unit . . .Write today for speci- 
fications and prices. 


2100 COMMONWEALTH. AVENUE 
NORTH CHICAGO, ILLINOIS 





... the labor-saving, 
time-saving Wells... 


a low coat solution Lo 
your cutt-ofy probleme — 


~ — ar 


WELLS No.8 
with wet cutting system 


This new Wells system handles 


cutting fluids 
when desirable for tough sawing jobs or produc- 
tion work. Available to fit all Wells No. 8 saws 












OU WON'T find a better answer to all-around metal 

sawing problems than a versatile Wells. On miscel- 
laneous cut-off jobs around the plant, or on steady pro- 
duction work, they can always be kept busy. 


A portable Wells will pay for itself quickly in your 
plant. Ask to see one in operation. Write for full details 


—or invite a representative to visit you. 


Products by Wells are Practical 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
1940 ASH STREET, THREE RIVERS, MICH. 


29 
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Multiply 


MACHINE Jo 


Do you want to increase the productive- 
ness of your standard milling machines? 
Then consider the application of Kemp- 
smith standard attachments. These de- 
pendable, precision-built tools are made to. 
perform the most delicate milling opera- 
tions with both speed and accuracy. They 
are the product of 57 years’ specialized 
experience, manufacturing milling ma- 
chines exclusively. The same high degree 
of rigidity and precision, characteristic of 
Kempsmith Milling Machines, is embodied 
in these standard attachments. It will pay 
you to investigate. Write for literature. 


THE KEMPSMITH MACHINE CO. 


MILWAUKEE 14, Wis., U.S. A. 


KEMPSMITH Standard Milling Attachments 


1 VERTICAL HEAD con- 3 CIRCULAR TABLE for 5S VISES, both plicin 
verts horizontal to milling « ° e el types, 
. Ljows 
speed continuous mill- to 
ing, ete 


2 W'-sreeo univer. & SLOTTER for beysect- G UNiversat orvio- 

SAL for high speed ing, breaching, gen- ING HEAD for plain 
angular milling in ofl eral slotting, toot and Indexing ond spirat 
plones die making, etc milling 


KEMPSMITH 
Precision Bull Milling 
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IT WOULDN'T WAKE 
A BABY 
Easy, even hydraulic 
pressure does the work. 
No jarring impact as 
the die bottoms. No 
shock to the worker to 
lessen efficiency. 


‘More Profitable than Politics or Stamping Silver Dollars” 














VIBRATIONLESS 
GLASS OF WATER 
ON THE PLATEN, 

YOU'LL NEVER 
SPILL A DROP 
That’s how evenly pres- 
sures are distributed 
over the unit. That too, 
is another reason why 
dies last longer in a 

KRW. 


-K. R. Wilson 
THIS 100-TON KRW HYDRAULIC PRESS BRAKE PRO- 
DUCES JAMB SECTIONS FOR 2,000 WINDOWS A DAY 
AT A FRACTION OF THE COST OF HEAVIER EQUIPMENT 
.. HOLDS WORKER FATIGUE TO A MINIMUM 


This press had been in operation only a few days before 
the Wendling Iron Works of Buffalo ordered three more 
... that’s how satisfactory it proved in use. Now it is 
turning out 4,000 jamb sections, for 2,000 
windows (illustrated below), in two 8-hour 
shifts a day. No longer is it necessary to buy 
tons of unnecessary weight in a press in order 
to get efficient production. KRW welded con- 
struction plus scientific distribution of stress 
and load has radically changed all that. This 
100-con KRW press weighs a fraction, and 
costs a fraction of Ny se equipment. 
Because this press is hydraulically operated 
and not mechanically driven, it is quiet and 
almost vibrationless in operation. The press 
cannot be jammed by careless operation... 
the platen can be stopped and reversed at any 
point in its travel. Two heavy-duty cylinders 
develop controlled pressure to perform the 
work. Pressure is perfectly equalized between 
these cylinders by the exclusive KRW 
mechanical linkage and torque bar ar- 
rangement. Pump equipment varies de- 
pending upon customer requirements. 
This press can be engineered as a gap 
type or with open or closed ends. Write 
for details, or better still, tell us what you 
want to accomplish and we'll quote you 
specifically. Mail the coupon. 


e& f P 
ao hectpications 
v 
KRW 100-TON PRESS BRAKE 
Upper Platen 2'2° "14" x44 
Lower Platen 2° x12" x44 


40 Strokes per minute 


DIES QUICK DELIVERY 
TO YOUR SPECIFICATIONS 


We have arranged dependable connections for 
the manufacture of all types of dies for KRW 


Floor Space Req. Incl. Power 

Plant 42" x80 
Overall Height 94" 
Weight Incl. Power Plant 5,500 Ibs. 


Rom Pressure 100 tons 
Automatically Controlled Stop 


Press Brakes. Send us your blueprints and spec- 
ifications for accurate costs and delivery date. 














Can be made as gop type, or with 
open or closed ends. Distance be- 
tween uprights and length of platens 
can be increased or decreased, de- 
pending on your needs. 





J 












DEFLECTION NIL 


NO SWAYBACK 
PLATENS TO WORRY 
ABOUT 
Where pressures require 
it, bed rails, platens and 
head are trussed and 
ribbed to eliminate 
any deflection. Press 
illustrated stamps three 

jambs per stroke. 























4,000 jamb sections, 
2,000 windows a day 
That's production 
Jamb is formed in 
two operations, first 
operation shown 
at left 





—— Th Te a CT a ell = 
K. R. WILSON, 215 Main St., Buffalo 3, N. Y. 18 


Please give me the facts regarding the KRW 100-ton Press 


i Brake. i 


Nome 
Address 
City 


Capacity and size needed 


K.R. WILSON 


BUFFALO 3, NEW YORK 





OILSTONES 


by 


DC_NORTON ABRASIVES _< 


For FASTER 
Industrial Sharpening 


Three distinctive qualities commend Norton Abrasives 
Oilstones for improved industrial sharpening; (!) fac 
tory oil-filling, (2) complete selection range of both 
natural and electric furnace abravises, (3) reputation 
for continued excellence sired in the “Pike” craft- 
tested tradition since 1823. Factory oil-filling retards 
glazing and speeds up cutting action. Complete se- 
lection range insures greater choice from the coarsest 
vitrified stones to the surgical fineness of quarried 
Arkansas mineral. Reputation for excellence quaran- 
tees full-value service. 














For faster cutting industrial oilstones, Norton Abra- 
sives offer four celebrated brands: 
India—aluminum oxide—oil-filled 
Crystolon—silicon carbide—oil-filled 
Arkansas—natural Novaculite—hard and soft 
Washita—natural Novaculite—open structure 


Write for booklet, "How to Sharpen.” 


BEHR-MANNING TROY, N.Y. 


(DIVISION OF NORTON COMPANY) 


ALSO QUALITY COATED ASRASIVES SINCE 1872 
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GINE BLOCK 


ONE COMPLETE END Tv" 
: 7 






Ultra-modern broaching machine built by Cincinnati Milling 
Machine Co. 8 tons of Circle-C used for six sets of tools. 


: aaealtial with solid inserts 
of CIRCLE-C Super High-Speed Steel 


Forty-eight flat broaches equip this enormous and powerful ma- 
chine tool used for broaching and machining 8-cylinder cast-iron 
engine blocks. 

The machine builder insisted on the finest high-speed tool steel 
obtainable for broach inserts. 

Circle-C Super High-Speed Steel was selected by a committee of 
technical experts because of its recognized reputation for quality, 
its uniform hardenability and its unequalled cutting capacity. 


STEEL COMPANY 


Offices: McKeesport, Pa., New York Hartford Philadelphia Pittsburgh Cleveland Dayton Detroit Chicage Los Angeles 
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oleate B DE insert IN ANVIL 
Eliminates Necessity for Lappin 
















Buyers and users of visual gages will be interested in this 
application of a wear-resistant NORBIDE piece. A flat, 
molded NORBIDE piece has been inserted in the anvil at 
a point where the greatest wear will occur. Field reports 
indicate that many NORBIDE inserts have been in constant 
use for over a year with no attention having been given 
them, other than for inspection. Less wear-resistant anvils, 
on the other hand, usually have to be frequently relapped 
to be kept in condition. NORBIDE is the trade-mark for 
Norton Boron Carbide—the hardest material made for com- 
mercial use. It has had wide and successful use as wear- 
resistant parts for a variety of measuring devices. Ask your 
regular supplier about NORBIDE gages or for further infor- 
mation write to: 


NORTON COMPANY, Worcester 6, Mass. 


NORBIDE 


NORTON BORON CARBIDE 


* 


-The Hardest Material Made by Man 
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HEAT TREAT 


SMALL PARTS 
Iu Your Own Plant 

























of parts. The heating elements are em- 
bedded in refractory materials, protecting 
against atmospheric attack. They are 
easily replaceable. 


ECONOMICAL TO OPERATE 


To hold 1600° F. in the MH-3 furnace re- 
quires less than 2 kw. At power rate of 2c 
per kw.-hr., operating cost is under 4c per 
hour. The MH-4 furnace requires less than 
2.5 kw. or under 5c per hour at the same 
rate. Cooley Furnaces are easily installed— 
ready for immediate service by connecting 
power lines to two terminals. Quiet in 
operation —no fumes or odors—no venti- 
lating necessary—they can be located at 
any convenient place in the shop. 


ESSENTIAL FOR TOOL AND DIE SHOPS 


You save time and money heat treating small 
tools and dies in a Cooley Electric Furnace. 
Uniform temperatures are maintained through- 
out the furnace chamber to assure even heating 





1—Hardening, drawing and temper- 
ing small batches in large furnaces is 
uneconomical. 

2—Small parts can be normalized 
and annealed quickly and easily. 
3—Convenient for pre-heating prior 





More Profitable Reasons for Using Cooley Furnaces 


to high-speed hardening. 
4—Always available to handle emer- 
gency repair work without delay. 
5—Use as a pilot furnace to pre- 
determine techniques for production 
heat treating. 








TWO NEW OPTIONAL FEATURES AVAILABLE 


1. Vertical Lift Door — Counter 
weighted for ease of operation—con- 
serves heat where door need not be 
fully opened to enter or remove 
work. Supplied in place of standard 
hinged hearth door at $20.00 addi- 
tional to regular furnace prices 
shown below. 


AVAILABLE IN TWO SIZES 


2. Heavy Gauge Steel Stand — 
For ease of installation and opera- 
tion—locates furnace at most con- 
venient operating height and pro- 
vides additional working and storage 
space. Add $35.00 to regular furnace 
prices shown below. 


NO SALESMEN 
WILL CALL 





























Chamber Amps Amps Ask for fi infor- 

Type Capacity 115 V|Watts| 230V| Price | ination and orders 
mation and, 

MH-3 | 8”W 6H 14”L | 29.6 | 3400| 14.8 | $146.00*| You can make your 

MH-4 | 10’W 6”H 18”L ; 4800 | 20.9 | $222.50*| Gwn decision and 

*Includes Hearth Plate] getermine your 








MAX. SAFE TEMPERATURE - —_ operation, 


1750° F.; Intermittent operation, 1850° F. 


AUTOMATIC CONTROL—Indicating Controlling Pyrom- 
eter—Thermo-couple and lead wire—approximately $150.00. 


own requirements. 
Write for Bulletin 
No. 50 today—no 
obligation. 





COOLEY ELECTRIC MANUFACTURING CORP. 


32 South Shelby Street 


Indianapolis 7, Indiana 


INDIANAPOLIS MACHINERY EXPORT CORP 
Export Manager, 44 Whitehall Street, New York, New York 








®@ Light, Compact 
@Easily Moved About 
@ One-Man Operated 


® Wide Range in Applica- 
tion 


@ Saves Production Time 


in handling dies and heavy 
fixtures; stacking barrels, 
boxes, etc.; loading and 
unloading trucks 


Specifications 

Type—D 

Capacity—500 Ibs. 

Overall height—72” 

Platform lift—54” above floor 
level, lowers to within 5” of 
floor 

Baseframe—24” wide x 33” long 

Platform—24” x 24”, steel plate 

Entire frame of machine of struc- 
tural steel, electrically arc 
welded throughout 

Basewheels—4” diameter, iron 
wheels 

Crank up and down hoist unit 

Two swivel casters and two sta- 
tionary wheels with push bar 
furnished 

Painted olive green finish 

Weight—250 Ibs. (approx.) 


Heavier capacities up to 5,000 lbs. 
also available. Write for details. 


Prompt Delivery . . . Price $157.50. Full freight allowed 
Foot Operated Floor Lock—$10.00 extra 


ECONOMY ENGINEERING CO;, 2659 W. Van Buren St., Chicago 12, Illinois 














Postwar Products Use 


BALL BUSHINGS 


FOR LINEAR MOTIONS 


a 





 @ Reduce Wear @ Reduce Lubrication 






f @ Reduce Friction @ Reduce Maintenance 
@ Reduce Power @ Reduce Cost of drive mo- 
F Consumption tors, gears, linkages, etc. 


The use of ball bearings for rotating parts is unquestionably profitable — a 
time tested fact! The economies and many other advantages of anti-friction 
bearings can now be obtained for linear motions. 


Free rolling unlimited travel BALL BUSHINGS cannot cock or bind and 
will maintain almost frictionless precision alignment. Perhaps the size, weight 
and cost of your entire mechanism can be substantially reduced by application 
of BALL BUSHINGS. 











Investigate their advantages to. you! 
sizes, engineering 





Write for literature containi 
ining standard 
data and the Twenty Advantages of BALL BUSHINGS 


THOMSON INDUSTRIES, INC. 


Dept. D, 29-05 REVIEW AVENUE ¢ LONG ISLAND CITY 1 ¢ NEW YORK 
FRICTION COS em ONEY 
DOW TL SLADE 1 
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FOR IMMEDIATE 
DELIVERY 


Ct 
CLEVELAND INDEX HEAD 


* 


YOUR TOOLS 
IN EXACT 
CONCENTRICITY 
ON ANY | ‘ 
SURFACE GRINDER 
* a 
pY-¥-tfelal-toM com aloo -ViM-tig-l{- lime) am Ke] ol-1e 
Shank Tools from '/:6” to 1'/2” Diameter 
Write for Catalog and Complete Tatkelauil-titeya| 


GRINDERS & FIXTURES Inc. 


1201 WEST 4th STREET e@ CLEVELAND 13, OHIO 
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Save Time. Save labor 


WITH LEMPCO 
PRESSUREMATIC 
PRESSES 


Lempco Pressurematic Presses 










will pay for themselves many 
times in your shop. They can be 
used for press fitting, assem- 
bling, bending, straightening or 
die tryouts. Pressurematic 
Presses are made in Electric 
and Hydraulic models. Pick the 
one that fits your needs and 
place your order today. 


LEMPCO ELECTRIC PRESS 


Speed... power... economy... make the 
Lempco. Electric Press the outstanding ma- 
chine ofits kind. Available in 20, 40 and 60 
ton models. Foot controls free operator's 
hands for any operation. Builds up from zero 
to 60 tons in just 4 seconds. Automatic Pres- 
sure Control available for this press. Pre- 
vents excessive pressure which might dam- 
age work. And it also permits press to be 
used for production runs. 


LEMPCO HYDRAULIC PRESS 

Two pumping speeds ... adjustable work 
head on 60-ton model for easy centering 
over work ... long ram travel... and other 
fine features make the Lempco Hydraulic 
Press the most efficient hand-operated press 
on the market. Made in 40 and 60 ton models. 


Write for free book 
that tells how, when 
at i) [ oJ fn and where Lempco 

Pressurematic Press- 
a \/ = ) \} es can be used to 


your greatest ad- 








5713 DUNHAM ROAD 
— BEDFORD, OHIO vantage. 
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mee 6=§ «6«Hone Cylinders from 
2" to 141/2” in Diameter 


with Low Cost SUNNEN 
Portable Cylinder Hones 


Per small lot production, for repair, salvage or 
maintenance of operating equipment, Sunnen Porta- 
ble Cylinder Hones can be carried to the job and 
require only reasonable skill to produce holes that 


are accurate within .0005” with as fine a surface 


Junior Model 
Range 2” to 


“em finish as is required. 


Removes as little or as much stock as required 
for selective fitting of parts. Driven by portable elec- 
tric or air drills —or may be used in a drill press, 
radial drill or lathe. Guaranteed accuracy, .0005’— 
corrects errors of out-of-round and taper. Can be 


operated in any position without misalignment. 


For complete information on internal honing 


problems, call in a Sunnen engineer—or write for 


free bulletin. 





. 


ice =C:(CSUUNNEN PRODUCTS COMPANY 
SUNNEN 7947 Manchester Avenue St. Louis 17, Missouri 
ST aa Canadian Factory — Chatham, Ontario 1° 
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a ten-thousandth is routine... where 
, JO-BLOCKS control by millionths! 


It PAYS to control parts-dimensions to close limits. It pays 
in ease of assembly, in product performance and in the 
assured fit of replacement parts. In wartime, it paid richly 
in human lives saved. JO-BLOCKS, the pioneer precision 
’ controls, produced in America by Ford Motor Company 
: only, for all industry, are warranted accurate to .000002’, 
.000004” or .000008” +, and are available in sets at $23 
and upward, or in individual blocks, with various acces- 
sories. With properly selected genuine Jo-Block equipment, 
accuracy control can be maintained to the highest practical 
degree over any mechanical dimensional inspection. 


FREE—NEW CATALOG! 


Profusely illustrated, with full 
details, covering selection, use 
and care of Jo-Blocks. Write 
Ford Motor Co., Johansson Div., 
Dept. 915, Dearborn, Michigan. 
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Saves set up and re-leveling time 





Self aligning on uneven floors 





Accurate two-way adjustment 


2735 JEROME AVE. 




























Machine Tool Manufacturers strongly em- 
phasize the need, not only to set machines 
level, out to KEEP 'EM THAT WAY. Periodic 
re-leveling is essential for accurate work tol- 
erances. How often, depends on the type of 
foundation. No method of machine setting is 
stable enough to maintain the accuracy of 
initial leveling. It is important to check after 
first month of operation, then check periodically 
and re-level whenever necessary. 

When a machine is set on EMPCO JACKS 
the whole operation is the work of only a 
moment: Simply apply a wrench to the 
‘*hex’’ screw 
head, turn right to 
lift or left to lower 
until your level 
indicator reads 
“sore”. 

Write for descrip- 


tive folder. Prompt 
delivery. 







SIZES AVAILABLE 

No, 1...2 ” normal height 

No, 2...2°.” normal height 
33 


No. 3...33;" normal height EMDCO 


THE ENTERPRISE MACHINE PARTS CORPORATION 


DETROIT 12, MICH. 
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* MINIMUM IDLE TIME 


with CONTINUOUS Automatic 
Two-way Cutting Cycle on the 
KEARNEY & TRECKER M-24 
Simplex Milling Machine 


HE Kearney & Trecker M-24 Sim- 

plex milling machine permits con- 
tinuous Operation with minimum idle 
cutter time. 


Cast steel rods shown are being milled 
co length. Operation is speeded up by 
use of twin work holding fixtures, each 
accommodating two workpieces. A 
carbide steel milling cutter is applied 
on a continuous, automatic two-way 
cutting cycle. Automatic hydraulic con- 
trols for the table movement make the 
M-24 Simplex ideally suited to this job. 


Kearney & Trecker M Series machines 
perform a wide variety of milling 
Operations on small or medium-sized 
parts. Being equipped with a com- 
pletely automatic and manual control 
system, they are readily adaptable to 
long or short run jobs. 


CHECK THESE FEATURES 


Three bearing spindle, with double 
overarms, arbor supports and outer 
arm brace assure maximum rigidity 
and accuracy. 


Climb cutting equipment is standard — 
includes an adjustable nut and a fixed 
nut on a ground table feed screw to 
eliminate backlash in both directions. 


Pick off speed and feed gears available 
for two speed ranges and three feed 
ranges to meet individual requirements. 


Simplified directional controls assure 
ease of operation. 


Built-in coolant and chip disposal system. 


“ 


Write for complete data on 
M-24 Machines — BULLETIN 
No. BIOA. Please indicate 
your business connection. 


KEARNEY&TRECKER 


CORPORATION 


MILWAUKEE 14, 
WISCONSIN 


The compact construction of M Series 
machines reduces the necessary floor 
space to a minimum. Convenient table 
height facilitates setup and loading 
operations. The machines are avail- 
able with either 18”, 24” or 30” of 
power feed to table. 






















ONE MAN HANDLES DIES 














With the new BARRETT MULTI- 
DUTY DIE TABLE, one man does 
everything! Here’s a lifting table, 
work bench, die separator, and floor 
truck—all in one—designed to save 
time and energy; cut costs in storing, 
moving and setting up dies. Note 
these outstanding advantages: 


1. Makes die separation and assem- 
bly a simple, one-man job. 

2. Handy crank-operated hoist 
does the heavy lifting. 

3. Table is adjustable to height 
from 24” to 40” above floor. 

4. All gears are accurately ma- 
chined and fully enclosed. 





5. Husky all-steel construction; electric welded, rigid. 
6. Easy to operate; no complicated parts to give trouble. 
7. Rolls easily on heavy-duty ball bearing casters. 


Offered in two sizes with 44” x 28” and 36” x 24” tables; 
safe load capacities from 2,000 to 3,000 pounds. Write 
today for descriptive bulletins. 


BARRETT-CRAVENS CO., 3269 W. 30th St., Chicago 
Representatives in All Principal Cities 


Barrett 
Handling 
Equipment 














GIVE EME 
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PYM IOLLY 


See pages 128 and 129 Scully 
Jones Catalog No. 500 for Adjust 
elo li -Meelale Msiolite| Spacing (@felitelad 





Write us for further information 
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Here's how to “fit’ the exact spacing re- 
quirements between cutters, in straddle or 
gang milling and multiple slotting setups. 


S.J. Adjustable Spacing Collars 
—manufactured exclusively by Scully - Jones, can 
be adjusted to make a perfect "fit," to the exact 
decimal space needed between cutters, without 
removing cutters from arbor to mount shims. 
Mit-ttemelel trie] s}(-Maclllolemuleha-Mel Mb elliioumell 
002” per step ‘and a maximum expansion of 
f024 


all times assuring uniform paralletism of the sides 


The teeth have a three-point bearing, at 


They are hardened and ground and each tooth 
is ground on the side and face. 


Count the Cost —Compare the Accu 
—of Solid Spacing Collars made in your own 
shop—and you'll choose 


S.J.Solid Spacing Collars 
These Collars are carefully heat treated; and 
widths are ground parallel to .0005 plus or minus 


Prompt delivery can be made on the standard 
sizes of S. J. Solid Spacing Collars 
*Except sizes of less 


Reter te the Scully-Jones Catolog showing ever 500 types end 
sizes of he conters, ete. 


tully = 


AND COMPANY alt JONES 


1913 SOUTH ROCKWELL STREET + CHICAGO &, U.S.A. 




















CENTERLESS GRINDER 
TIPS OF SOLID COLMONOY 


These famous blades, that give you so much longer wear, are inex- 
pensive. For example, a blade *4” (A) by 12” (B) and 10” long 
costs only $2.55. You can apply the casting in 35 minutes, using 
14 oz. of silver solder. Or you can do as hundreds of others do— 
send your blades to us for complete service and prompt return. 


Cut Centerless Grinder Costs Way Down 


1. With Colmonoy tips you average upwards of ten times the life of 
hardened tool steel or cast iron blades. 


~w 


. You have less breakage—less down time—than with other metals 
commonly used for tipping blades. 


sizes and lengths, with a 30 
angle. 


A from 3/32” to 5/8” 


B from 3/8” to 3/4” 
Lengths up to 30” 


Colmonoy tips for grinder > eee”. ~ 
blades are cast in all required 3 ° | 






WRITE 


Write for special Bulletin CG-7, giv- 
ing full information, and low prices 
on all standard sizes. 


WALL COLMONOY CORPORATION 
7™ FLOOR FISHER BLDG., DETROIT 2, MICH. 
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chine 
draulic reciprocating machine tool. Today 
our belief in the superiority of hydraulic 
design stands justified, for Rockford Hy- 
Draulic Machine Tools have proved them- 
selves wherever and however employed. 
The exclusive and highly specialized en- 
gineering experience that has been ours ts 
fully applied in each machine tool we 
build. 

Every Rockford Hy-Draulic Machine 
Tool offers such basic advantages as: 

a. 


» 


w 


ROCKFORD 
HY-DRAULIC 


ROCKFORD 
Hy-Draulic 
MACHINE TOOLS 


Over sixteen years ago the Rockford Ma- 


Too! Co. introduced the first hy- 


Ease of control for quick set-up and 
fast operation. 
Stepless Speeds . . . infinitely adjust- 
able throughout a wide specified 
range. Hy-Draulic tool-head feeds 
similarly adjustable. 
Efficient, smooth hydraulic pressure 
. Maintains curing spe ed as set, no 
matter how work resistances vary. 
Smooth, fast reversals and high re- 
turn-stroke ratios. Oil flow through 
Hy-Draulic System reverses instantly. 
Simplicity of Hy-Draulic System 
holds inertia factors to a minimum. 
Fine finish and long tool life. Smooth- 
ness of Hy-Draulic drive, free of me- 
chanical play and vibration, protects 
work and cutter. 


Rockford Hy-Draulic Machine Tools 
assure quality work with speed at minimum 
cost. Let the Rockford sales : 
engineer give you complete 
information. 


Ram Type 
HAPERS 

























4608 






















eyes 
on the job... 


Whether your job is toolmaking, mainten- 
ance, or general machine shop work, the 
case of Rockford Hy-Draulic shaper opera- 
tion will be readily apparent. Rate of table 
feed and cutting speed, and length of cutting 
stroke are all obtained by simple lever con- 
trol. Feed, speed, and cutting stroke length 
can be varied as required while the shaper 
1S In Operation. Such operating flexibility 
and ease are two advantages that result from 
Hy-Draulic drive and feed. The machine 
operator ts free at all times to keep his eyes 
on the job. Control levers are all within 
easy reach, 


To improve shaper work in your shop...to 
obtain faster work and better work, with 
minimum operator fatigue, investigate the 
Rockford Hy-Draulic Ram-type Shapers. Six 
rated stroke length sizes are available rang- 
ing from 12” to 28” stroke. Write for Bul- 
letin 2522 


ROCKFORD MACHINE TOOL CO, 


ROCKFORD, ILLINOIS 


Hy-Draulic) 


SHAPERS + PLANERS « SLOTTERS - SHAPER-PLANERS 


























Buyer’s Guide to 


Brands of M9-MAX 


“LMW" Allegheny Ludlum Steel Corp. 
“MOHICAN™ Atlas Steels Limited 
“BETHLEHEM HM"... Bethlehem Steel Co. 
“MO-CUT"._. Braeburn Alloy Steel Corp. 
“STAR MAX"... Carpenter Steel Company 
“MOLITE M-I".. Columbia Tool Steel Co. 
“REX T-MO" Crucible Steel Co. of America 


“DI-MOL” Henry Disston & Sons, Inc. 
“HI-MO".... Firth-Sterling Steel Company 
“REX T-MO" Halcomb Steel Company 
“MOGUL".......... Jessop Steel Company 
“TATMO”........ Latrobe Electric Steel Co. 

a St. Lawrence Alloys, Inc. 
“ST. Simonds Saw & Steel Co. 
“MO-TUNG" Universal-Cyclops Steel 

Corporation 

“8-N-2" Vanadium-Alloys Steel Co. 
“VUL-MO" Vulcan Crucible Steel Co. 


THE CLEVELAND TWIST DRILL COMPANY «© 1242 East 49th Street ¢ Cleveland 14, Ohio 
48 











TOUGH AND HARD 


T IS DIFFICULT to exaggerate the value of the 
I ideal combination of toughness and hardness 
found only in MO-MAX. No other high speed steel 
surpasses MO-MAX in these important qualities. For 
13 years MO-MAX has demonstrated its outstanding 
superiority and economy in every kind of cutting tool. 
Check the other “plus” features which MO-MAX alone 


possesses. Order by brand name from one of the mills 


listed at the lef. 











MO-MAX has superior cutting qualities. It is a happy combination 
of great toughness with high hardness. 
The machinability of MO-MAX is unexcelled, particularly 
in grinding. 
MO-MAX is economical. Its specific gravity is about 8% less than 
that of 18° tungsten steel. Thus for the same weight of high 
speed steel, 13 bars of MO-MAX are obtained as compared with 
12 similar bars of an 18% tungsten steel. 
In addition to the standard general-purpose composition of MO- 
MAX high speed steel, several special types have been developed 
for particular purposes. There are four with a high cobalt con- 
tent, one high in vanadium and two that are especially suitable 
for hot die work. 
MO-MAX was the first of the modern molybdenum high speed 
steels. For 13 years MO-MAX has demonstrated its superiority 
in cutting tools. 

* * 


Send for your copy of the MO-MAX Handbook, sixth edi- 
tion. Get the full story about this remarkable steel, including 
easy-to-follow instructions on heat treating. 
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I y Wade 
Special Die Sets 


We are well qualified by ex- 

. q . CALL “DETROIT” 
oEenon: Ci TR 2-5150 
mechanically to produce spe- INDIANAPOLIS Ul 3884 


, ; , MINNEAPOLIS AT 5264 
cial die sets of the highest DAYTON . HE 3042 


quality. Send us your prints TOLEDO. GA 5706 

og: SE 2090 
or call the ‘‘Detroit’’ man in PORTLAND, ORE. AT 1466 
SAN FRANCISCO MA 8532 
BUFFALO. . . PA 9206 
standard die sets in all sizes, PHILADELPHIA . . . VIC 4084 
ROCK ISLAND, ILL. . | R743 


perience and well equipped 


© 
your area. We also supply 


and all kinds of accessories. 


DETROIT DIE @GS Sew e ATION 


2895 W. GRAND BLVD. e DETROIT 2, MICH. 
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COPPER HEAD 














pay for them- 


They 


saved! 
fast; they 
The only 


selves in time 
They 


never wear out. 


work 


wearing part is the re- 


placeable sleeve. Sleeve 


adjustment feature permits 


maintaining correct lap- 
ping size till worn out and 
replaced with a new 
sleeve. Costly toolroom 
time is saved by using 
Boyar-Schultz Copper 
Head Laps. Available 
from stock in standard 
sizes 4%” to 214”. 






SCHULTZ CORpoR canes 
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SPECIAL MACHINE BOLTS 





Areeeereareeae decry 


“AVOID 
DELIBERATE RUIN 
OF MACHINERY” “ 


“Most metal working machinery is provided with T-slots in 
Tables for fastening work. In modern production these T-slots 
are completely finished by milling or planing; consequently 
every surface is finished smooth and square. But when machines 
are put in operation, any kind of hodge-podge bolt is used 
for fastening work. It does not take long to ruin T-slots with 
such bolts, and after that has happened, a most essential part 
of the machine is ruined. The cost of proper bolts is very 
small, and I hope that my observations expressed here will 
reach the men in authority to avoid this deliberate ruin of 
American Machinery.” 

Above is from a letter to Tool Engineer, January 1946 

Boyar-Schultz Special T-Slot Bolts are made from upset 
forgings of heat treated alloy steels. Machined heads are 
square with bodies to present a clean flat surface to T-slot. 
Threads are carefully cut. For best results use Nuts and 
Washers made for use with Boyar-Schultz Special T-Slot 
Bolts. 


BOYAR-SCHULTZ CORPORATION, 2112 Walnut St., CHICAGO 12 











Plastic 
saved 


@ The costly mold illustrated 
above was saved at a small fraction 
of its replacement cost and was 
back into operation with only a 
minimum delay. Eureka Hot 
Work Tool Steel Electrodes did 
the job. “Hard-as-welded” de- 


posits have excellent hot-working, 


PIONEERS IN TOOL AND DIE WELDING ELECTRODE 


223 LEIB STREET e FITZROY 3715 ¢ DETROIT 7, MICHIGAN 





mold 
by welding! 











Arrows indicate damaged areas 
of this costly mold. 


Pea 





Eureka Hot Work Tool Steel Electrodes 
quickly repair the damage. 


air hardening characteristics. 
Approximate hardness is 50-54 
Rockwell C. 

Weld deposits resist abrasion; are ex- 
ceptionally tough; will withstand erosive 
action; alternate heating and cooling 
without fire checking; will not scale ex- 
cessively. There is a Eureka Tool & Die 
Welding Electrode to meet every need. 


Eloy 
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PRODUCTO PRODUCTO 


IT ISN’T WORTH 
BUYING 
ANY BUT THE 


Best 
DOWEL 
PINS 















PRODUCTO 


® With correct and uniform hardness. 

® Ground to exact tolerances. 

® Neatly packed and plainly marked for 
easy stocking. 


Also a complete line of Die Sets and other Die 
Makers’ Accessories are ready for immediate ship- 
ment from Producto branches and sales offices from 
coast to coast. 


Get Catalog for details. 





Pel 
= 


<i 
tHe PRODUCTO = macnine company 


BRIDGEPORT 1, 990 HOUSATONIC AVE. 











NEW YORK, 12 CLEVELAND, 14 
197 LAFAYETTE ST. 5345 ST. CLAIR AVE. 
INDIANAPOLIS, 2 DETROIT, 11 
635 FULTON ST. 3017 MEDBURY 


LOS ANGELES, 21 
2168 £. OLYMPIC BOULEVARD 
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IMMEDIATE DELIVERY 













Sawmore Machines set metal cut- 
ting standards with results that 
count, for they are designed and 
built to reduce your metal cutting 
costs... to save you 
time .. . to increase 
your production. 


For Production, 
Steel Mills, 
Warehouses, Forge Shops 


These outstanding features demonstrate Sawmore's 
superiority and leadership. 


(a) Fully automatic! Set-up time 2-min- fect rigidity, and alignment of the 
utes, after which little or no attention blade producing a much finer degree 
is required. of cutting accuracy. 

(b) Saves floor space! Machines may be (d) Transmission! Four-speed, gear box 
placed close to wall or aisle, for an- transmission . .. with speeds approxi- 
gular cuts are made by swiveling mately 65, 93, 120, 149 strokes per 
machine on base up to 45°. minute. Gears in constant mesh, 

operate in oil. Shifting by single 

(c) Precision accuracy! Sawmore’s exclu- lever control. Can be furnished with 
sive self-aligning bearings mean per- V-Belt. 


Write for Details. 


MAQUOKETA COMPA NY 


Maquoketa, lowa 


























TOOLS for PRECISION PRODUCTION 








The Modern Way to Mark Tools and Parts! 


eELECTRIC ETCHERS 


This is a 





Clinging Particles Mean Dull Equipment! 


eDEMAGNETIZERS 


With this 6” ‘Through Type’’ Demag- 
netizer, merely pass the work or tool 
through the opening and remove to 
a distance of one or two feet before 
turning off the current. To speed up 
production, work may be dropped 
through by gravity. Operates from 
regular power lines. No moving 
parts. Other standard sizes from 4” 
x24” to 16" x24". 











TOOLS 

















Write on steel with electricity. 
auality tcol noted for its smooth etching ac- 
tion. Will stand up under rough shop use. 
Overall case dimen- 

Standard 6-ft. 


Weighs only 22 lbs. 
sions—4%” x 8” x 10”. 
and plug for operations from 110-volt 60- 
cycle A.C. Complete with new, 
patented offset stylus. 


PROMPT DELIVERY. 


ACME TOOL COMPANY 


cord 





Write for Literature. 


NEW YORK 7, N. Y. 
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LONGER DR! 


Faster drilling action and 
prolonged tool life are but two 
of many advantages obtained 
with the Continental Drill Chip 
Breaker. By breaking chips into 
small, uniform pieces that are 
easily carried up the flutes of 
the drill, clogging is elimi- 
nated. The unit can be used 
vertically, horizontally, or at 
any angle as long as the hous- 
ing can be kept stationary 
while the drill rotates. The arm 
prevents rotation of the hous- 
ing. Where space permits, the 
Continental Drill Chip Breaker 
can be used in multiple spin- 
dle heads. Write for Continental 
Bulletin 28161 for sizes, complete 
specifications and 7 ways 
to profit by this new 
Continental product. 


LL LIFE, 
with CONTINENTAL'S 


Tew DRILL CHIP 
BREAKER 


CONTINENTAL TOOL WORKS 


DIVISION ot > es One 2 Sn Se ©) 
/\200 OAKMAN BOULEVARD 


With the Conti- 
nental Drill Chip 
Breaker, the chip 
is broken at regu- 
lar intervals. Small 
loose chips are 
easily carried up 
the flutes. Holes 
are straighter, 
rounder, and have 


better wall finish. 
46—S! 





CORPORATION 
DETROIT 6, MICHIGAN 


THE DENISON 
ENGINEERING CO. 


~another 
application 
made-to-order tor 


Putting serrations in brass valve- 
stems proves MULTIPRESS efficiency 


@ "One-stroke” broaching of brass 
plumbing-fixture parts like those shown 
above is easy and economical when you 
use MULTIPREss with a standard Hy- 
drOILic Index Table. The 


are loaded into specially-built dies by 


valve-stems 


the operator and are automatically 
moved to the broaching position, 
broached, and unloaded from the die. 

This operation calls for a rather 
heavy “bite” —but you can preregulate 
the MuLTIPRESS power load so that 
neither press nor tooling is endangered 
if the cutting die meets an off-dimen- 
sion part. In addition, the pressure load 
is applied with smooth uniform velocity 


























MULTIPRESS 


that avoids fractures and strains in the 
broached pieces, reduces tool wear and 
Pressure, speed of operation, 
and stroke length are easily and quickly 
regulated. 


damage. 


And you are not limited to broaching 
operations alone! 

Your basic MULTIPRESS is a com- 
plete, remarkably compact hydraulic 
press adaptable to many different jobs. 
The six-station index table offers extra 
speed and safety in feeding work into 
the press. 

Mu ttipress is built in 4, 6 and 8-ton 
capacities, with manual or automatic 
controls—a size and model for every 
job. Numerous standard accessories 
adapt it to a broad range of applica- 
tions. Write for details, or recommen- 
dations on your requirements! 


it hit 
ENISON 1197 DUBLIN ROAD 
COLUMBUS 16, OHIO 
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ot Would You? 


Use a Chip Driver or Spiral 
Pointed Tap in a blind hole? 


A Cut Thread Tap f 
Precision threaded hol 


close 
es? 


rbon Steel Taps for tap-__ 


These and many other questions 
much more complex are being an- 
swered every day by Winter Brothers 
engineers. 46 years in the thread 
cutting field has equipped the Winter 
Brothers staff with a wide experience 
of tapping problems. Hundreds of case 
histories carefully recorded and filed 
for future reference, of threading 
problems successfully solved, give our 
engineers a unique background and 
particularly qualify them to solve your 
tapping problems. 


The user of Winter Taps is entitled to 


: moulded plastics 


this service — just one of the PLUS 
services offered by Winter Brothers. 
For the quick solution of your threading 
problems contact your local distributor 
handling Winter Taps. He has within 
his reach the complete resources 
and research facilities of the Winter 


Brothers Company. 


You get low cost production 
when you use Winter Taps. Spec- 
ify them — always! Immediate 
delivery from distributor and 
factory stocks of catolog listed 
items. 


inter Brothers 


COM PANY 


BRANCH STORES 


Wrentham, Massachusetts. U.S.A. 


SAN FRANCISCO. CALIFORNIA CHICAGO ILLINOIS: DETROIT. MICHIGAN 


A DIVISION OF THE NATIONAL TWIST DRILL & TOOL CO., ROCHESTER, MICHIGAN 
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FOR STAMPING, MARKING, PUNCHING, RIVETING, 
FORMING AND OTHER HIGH-SPEED OPERATIONS 


Light, compact and pow erful, the improved, postwar 
Benchmaster4-Ton Capacity Punch Pressoffers perform- 
ance formerly found only in far larger models. Its un- 
usual and exclusive features include a cradle base that 
allows the press to be inclined,a precision-ground shaft 
keyed by a press fit to a large eccentric to provide shock- 
absorbing bearing surface, bronze bushings at all wear 
points, a single trip action that may be made to repeat 
rapidly by removing a screw located in the collar, auto- 
matic knockout, an open back so that work may also be 
inserted from the front,anew-type floating motor mount 
which maintains proper tension of the V-belt, standard- 
ization of parts for quick, easy interchangeability and 
many other typical Benchmaster improvements. 

For full information about this new Benchmaster 
Punch Press and other quality Benchmaster machine 
tools, write to Dept. TDJ-9. 






rmance 





SPECIFICATIONS: 


Weight, 215 Ibs. 

Height, 27” 

Die space, 5%” 

Center of bolster plate 

to frame, 334” 

Bolster plate, 6” x 8 x 1” 
withe2” hole in center 


285 strokes per minute with 
1725 R.P.M. electric motor 
1” stroke standard 

Other strokes up to 2” 
special 


henchm aler MANUFACTURING COMPANY 
| 2952 WEST PICO BOULEVARD 
LOS ANGELES 6, CALIFORNIA 
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THE MONT 


rs of High Speed 100! Stee, 
14 - 








LATROBE ELECTRIC STEEL COMPANY «+ LATROBE, PENNSYLVANIA 


SEPTEMBER, 1936 








14-1/2” x S’ South 
Bend Quick Change 
Gear Lathe. Made 
with 5’, 6’, 7’, and 8’ 
bed lengths. Avail- 
able also in Tool- 
room models. 
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HANDLEVER DRAW-IN 
COLLET ATTACHMENT 


South Bend Attachments and Ac- 
cessories simplify and speed tool- 
ing, often save delay and expense 
of making special fixtures. Write 
for illustrated Catalog No. 77 which 
shows the complete line of South 
Bend Attach andA ies. 





LATHE 







SOUTH BEND LATHE WORKS 


432 EAST MADISON STREET e@© e SOUTH BEND 22, INDIANA 


South Bend Lathes are engineered to meet exacting needs 
for precision accuracy in all types of industries, and to 
maintain their accuracy year after year, even under stren- 
vous production conditions. Accuracy and long life are 
built into South Bend Lathes as carefully and surely as they 
are built into fine timepieces. Correct design based on 
nearly forty years of research and experience, quality ma- 
terials specially selected for specific needs, expert crafts- 
manship, strict inspection through all phases of production 
and assembly, and thorough testing to rigid working toler- 
ances before shipment, guarantee dependable performance 
in the laboratory, toolroom, and production shop. 

South Bend Engine Lathes and Toolroom Lathes are made 
with 9”, 10°, 13°, 14Y%2", and 16” swings, and bed lengths 
to 12’. Turret Lathes are made with collet capacities to 1’. 
Write today for free 68-page catalog which illustrates all 
sizes and models, gives detailed specifications, and shows 
all attachments and accessories. Ask for Catalog 100-D. 


BUILDERS SINCE 1906 
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a 
FEEDS AND SETS 
SOLID RIVETS 
















You can set a fast pace in riveting operations— 
and count on smooth and steady production—with 
the T-J RIVITOR! Designed to increase speed and 
efficiency of riveting and assembly in many industries. Elec- 
trically powered for automatically wa: and setting solid steel 
rivets 1" to 4" dia. incl. and up to 7%” incl. long. Has controlled 
setting action — assures a completely filled hole... no ene a neat, 
balanced head. Makes a solid rivet joint of 10% to 15% greater strength 
Sturdily built...trouble-free performance. Write for bulletin. The 
Tomkins-Johnson Co., Jackson, Michigan. 


TOMKINS-JOHNSON 
29 YEARS EXPERIENCE RIVITORS 
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ELLIS 


DOUBLE SWIVEL 
DIVIDING HEAD 









6%2"" SWING 9 
(OR 11” WITH 
RISER BLOCKS) 


ELLIS DIVIDING HEAD 
WITH QUICK INDEXING 
ARRANGEMENT AND SWIVEL 
BASE, INCLUDING DRAW-IN 
COLLET ATTACHMENT. 


STANDARD ELLIS DIVIDING HEAD p 
WITH QUICK INDEXING ARRANGE- if 


MENT AND TAIL STOCK. “a 
Q 
iN 
; 

















HICHOLS-MORRIS CORPORATION 


HURCH STRE e NE 
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WHETHER TO BUY AS‘ a GRINDER 
LET US HELP YOU TO DECID 


THESE ARE A FEW POINTS ON THE 
REID. 


@ HEAVY BALANCED CONSTRUCTION 
(Eliminates Vibration) 

@ CENTRALIZED FINGERTIP CONTROL 
(All Controls at the Apron) 

@ ALL WAYS ARE HAND SCRAPED 
(Super Accurate Alignment) 

@ ALL SHAFTS HARDENED AND GROUND 
(For Maintained Accuracy) 

@ ROLLER AND TAPERED BEARINGS 
(Also Oilite Bushin zs) 

@ EXTRA LONG WEARING QUALITIES 
(Dependable at all Times) 

@ PRECISION BUILT FOR PRECISION 
(Designed for Today’s Demands) 





BALANCED DESIGN—ATIRACTIVE FINISH 
MODERATE Cost 


Ilustrated is the REID Model 2-B 
All-Electric Power-Feed. 


The Reid Model 2-C Hand-Feed also 
is an exceptional machine for tool, 
gage, die and certaiu production 
grinding. 


MACHINES EQUIPPED FOR WEI 
GRINDING TF REQUIRED 


EXCELLENT DELIVERIES 


Distributors conreniently located in 
all sections. 


WRITE DEPT. F 


For Illustrated Bulletin and Prices. 


REID BROTHERS COMPANY. 





BEVERLY MASSACHUSETTS 
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They never stop—fair weather or foul—day and night the 
iron horse rolls, delivering the goods of a nation—they 
are dependable. 


Behind the scenes, men and machines 
ton horse healthy. 


~Cincinnati Shapers—rugged, 
= Railroad Shops from coast 


Write for Complete Sha 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25,OHIO U.S.A. 
SHAPERS - SHEARS - BRAKES 

















Faster Cutting . . . on 
Toughest Jobs . . . with 


PATENT PENDING HARDNESS IDENTIFICATION —) \ 20 
J \ 12% COBALT SOLID H. SS. BIT SS 
~~ 4 


CUSHION 











2" COPPER SHIM BRAZED TO BOTTOM OF BIT 


12% COBALT HIGH SPEED 
CUSHIONED BITS 


Can be used on the toughest jump cuts without chipping or breaking. 
Cuts difficult work faster than any other High Speed Steel bit, 
especially when shaping or planing tough alloys. 


LOWER PRODUCTION COSTS 


Actual shop runs, comparing cutting time of 12°; Cobalt Cushioned 
Bits with 18-4-1 H.S.S. bits, resulted in a 70°) saving in time on one 
job and 57% on another. 


Machining costs can be reduced about 20% on work where H.S.S. 
is indicated. These bits pay for themselves. 


OTHER FEATURES 


Can be reground ... The Cushion saves tool breakage . . . Cushion 
prevents damage to tool holder . . . Easier for operators to use... 
Each bit stamped with its Rockwell “C” hardness. 


If you desire more detailed technical data drop us a line. 
Sold through jobber distributors. Write for sizes and prices. 


GENERAL TOOL & DIE CO. 


555 Prospect St. East Orange, N. J. 
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Now! 


CARBIDE-TIPPED TOOLS 
BRAZED OH HARDENED 


HIGH-SPEED STEEL BODIES 






























SUBLAND REAMERS 
LINE REAMERS 
CENTER DRILLS 
COUNTERBORES 
CORE DRILLS 
END MILLS 
Special Tools To Wer Specifications 


GAIN, Detroit Reamer & Tool Company sets 

the pace in metal cutting tools, with brazed 
carbide tips on hardened high-speed steel bodies, 
so that the total length of the flutes and pilots 
will Rockwell C-62-63. 
It has also been proven in actual practice that 
this type of tool has a higher cutting efficiency 
due to the harder background for the carbide tips 
which produces less “spring-back” under heavy 
cuts for this same reason. Also, the flutes and 
pilots will not “score” or pick up due to the hard- 
ness of the high-speed steel and long wear on the 
pilot. 
All of these outstanding advantages, together 
with longer tool life and reduced production 
costs, are at your disposal with Carbide Tipped 
Cutting Tools, with HIGH-SPEED STEEL 
BODIES. 





e 
MADE TO YOUR fete 
SPECIFICATIONS 

> 


Detroit Reamer & Tool Co. 
2830 E. 7-Mile Road Detroit 12, Michigan 
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POWER PRESSES 
Custom designed to the job; 
plain or special hydraulic cir- 
cuits; indexing mechanisms 
and special fixtures available. 


STRAIGHTENING PRESSES 
15 te 50 tons 

Single and dual rail types. 

Special fixtures available. 

Ask for Bulletin PS. 


ASSEMBLY PRESSES 
15 to 50 tons 
Available with speed and 
pressure control. 
Ask for Bulletin PA. 


“UTILITY” PRESSES 
4 to 10 tons 
Available with speed, pres- 
sure and dual safety controls; 
pulldown attachment. 
Ask for Bulletin VBS. 


HYDRAULIC 
PRESSES 


i 


COLONIAL hydraulic presses are not built to 
a price. Their low cost is due to quantity produc- 
tion resulting from their universal applicability to 
hundreds of different types of jobs. All machines 
have high overload reserve capacity. 


For broaching 
for assembling 
for straightening 
for forming 

for punching 

for plastics work 


for aluminum and magnesium 


a 
colonial 
BROACH COMPANY 


Box 37, Harper Station Detroit 13, U.S. A. 


COLeaig 


“JUNIOR” PRESSES 
1 to 4 tons 
Available with pedestal and 
with straightening or pull- 
down attachment. 
Ask for Bulletin VJ-1. 















High Speed Steels 





Red Cut Superior Neatro 
£.V.M, 8-N-2 
Red Cut Cobalt Van-Lom 
Red Cut Cobalt B 6-6-2 


Grey Cut Cobait Vasco M-2 


Die Steels for Hot Work 


Marvel Hotform 
Choice Hotpress 
Red Cut Superior J Temper Formadie 


Die Steels for Cold Work 











Non-Shrinkable Airhard 
eae FIRST QUALITY 
ratbon, Carbon-Vanadium 
Tool Steels 








Colonial No. 14 = Caionial No. 7 
Extra “4b” Red Star Vanadium 
Red Star Tool Steel Elvandi 


Chrome - Vanadium 
Tool Steels 


Voenadium Type D 












Vanadium Type G ~ 

Venathon tops For your most exacting demands 
Vanadium Type K 

Venadium Type N These outstanding Steels are available in billets 


Vanadium T BB ’ 
ne bars, hot rolled and cold drawn shapes, solid forgings, 


Tool Steels for Special ring forgings, sheet, plate, circles and drill rod 
Purposes Treated Tool Bits and Cut-off Blades available from 
Semet wanes = Croman stock in most High Speed Steel grades. @ Write for 
Par-Exe cM Nikro M 
Mosii descriptive Bulletins. 





STEEL COMPANY 


Latrobe, Pennsylvania 


Colonial Steel Division - Anchor Drawn Steel Co. 















Crattsmanship plus Science 
means Accuracy to Millionths 


ands Craftsmanship alone is net enough to modern machines and tools for produc- 
guarantee accuracy to millionths. Here, ing your special tools, gages, jigs and 
at Tools and Gages, we maintain a com- fixtures. Experienced toolmakers, em- 
. plete inspection laboratory scientifically ploying master gages measuring mil- 

billets, : pee : : 
air-controlled to eliminate temperature lionths of an inch, enable us to produce 
. variations and assure positive accuracy. tools and gages to your most exacting 
rgings, Barco - 
specifications. Our 25 years of experi- 
ll rod We maintain, to serve you, the most ence will save you time and costly errors. 
Phone, wire or send blueprints for immediate quotations and accurate delivery commitments. 

e from 




















rite for 
BUILDERS OF PRECISION TOOLS GAGES ++ JIGS oo FIXTURES 


<2 
INCORPORATED 


3112 EAST 63rd STREET + CLEVELAND 4, OHIO 
MICHIGAN 7230 


















* LAMINATION DIE 


“VERSATILITY 


best describes 


BARTH’S UNIQUE AND COMPLETE 

FACILITIES FOR TOOL, GAUGE, DIE, 

AND SPECIAL MACHINERY DESIGN 
AND PRODUCTION 


ILLUSTRATED ON THIS PAGE are just 
©: { a few jobs showing the broad scope 
y ~ #8 - ang and versatility of the Barth organization! 


* ASSEMBLED CYLINDER HEADS Entire tooling programs for major 
industry as well as the more modest 
requirements of independent manufac- 
turers are equally welcome at Barths. 


















* PERMANENT MOULD FOR CYLINDER HEADS 


Here are available skilled tool and die 
craftsmen, engineers and machine and 
product designers, plus an unusually 
modern, completely equipped plant, 
providing a genuine superior source 
for tools, dies and special machinery. 


The versatility, dependability and 
capability of the Barth organization 
are ready to serve your tooling and 
designing requirements. 


*RECISION GAUGE FOR AEROPLANE PROPELLER PARTS 
DESIGNERS * MANUFACTURERS 
D 5: GAUGES * JIGS 
1ES - TOOL CHINERY 
spECIAL MA 
P STAMPING & MACHINE WORKS, INC. 


DENISON AT 34TH STREET + CLEVELAND9, OHIC 




















ONE COMBINATION 


R and L TURNING TOOL 
Will Do The Work 
Of All These For 
Either Right or Left 
im Kolgkom @) e\-Yaehilolar 























@ Roller Box Tool 









U.S.A 
and Canada 


@ Centering and Facing Tool ne 


@ Knee Tool 








@ Pointing Tool 
DIE, @ Back Rest 


IGN @ Floating Drill Holder YOU WILL APPROVE THESE OUTSTANDING FEATURES 


« Made of extra tough, heat treated alloy steel; uncon- 


@ Balanced T ing T a | 
anced T urning Tool ditionally guaranteed not to bend or give way 


Fourteen tools are combined e Essential parts ground to extreme accuracy affording 
perfect alignment at any point of adjustment 


just in one R and L (right and left) : a 
¢ Back Rests, or burnishers, have almost diamond hard 


cope Combination Turning Tool, surfaces eliminating metal pick-up and marring of 
work surface 





tion! the only combination right- 
I ¢ Interchangeable Roller Back Rests furnished if desired 
nand and left-hand tool on 


. 
aor I ¢ Precise adjustment on both cutting tool and pressure 
dest the market. of burnishers 
ifac- ¢ Tool bits wear longer because they are ground only 
rth You can change an R and L on top side, or end 
Combination Turning Tool ¢ Less cross-slide clearance required; saves time and 

| die 2 . f often permits working with cross-slide tools while 

j from right to left or vice versa turning or drilling 
an ina matter of only ten seconds. ¢ On turnings, the R and L Combination Tool produces 
ally highly polished surfaces, true to size, and straight 
lant, e Usable either for roughing or finishing: extra heavy 


cuts possible because thrust is always in direct line 


urce with Back Rest 

ery. and ¢ Longitudinal adjustment permits turning of two 
of diameters to any length within tool capacity 

and 


ttion P All these and many other features are shown by photo- 

7 1825 Bristol Street graphs in drawings in descriptive booklet mailed without 
and ’ 7 cost or obligation. The booklet illustrates the tool 
Philadelphia 40, Pennsylvania set-up for various operations, and indicates speed and 
simplicity of its adaptation to various jobs. Prices and 
full specifications of many available sizes are included. 
Write for your copy today. 
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TEAR OUT COUPON AND MAIL TODAY! 
am me He He eS SF ee 


THE DUMORE COMPANY 
Dept. I-42, Racine, Wisconsin 


FRE E 76-page, 
illustrated grinding 
methods manual... 


Please send without obligation my 
copy of Here’s How, your manual of 
the newest techniques in grinding. 











A Dumore cuts your costs 
by doing all 5 Grinding Jobs 


T external 2 internal 3 thread 
4 surface and § tool grinding 


You don’t have to invest in five expensive machines to have 
complete grinding facilities. You can do all types of grinding 
by mounting a Dumore on basic machine tools you already have. 


% Quickly set up for varied maintenance and toolroom tasks, 
dependable at steady production schedules, accurate to .0001” 
— Dumore will simplify your grinding and cut your costs. 


sk Seven models offer a range from 1/14 to 1 HP with speeds 
up to 42,500 RPM. Interchangeable quills extend the capacity 
of individual grinders for internal work. 


% Let your local distributor tell you the complete story of cut- 


ting costs with a Dumore. For a free reference book, send the 
coupon below to The Dumore Company, Dept. I-42, Racine, Wis. 







Sold by leading industrial distributors 
in all principal cities 
* 
Distributed in Canada by 
UPTON, BRADEEN & JAMES, LTD. 


(....) State. 
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The case 
of the versatile Rotaries 


With the Nicholson Rotaxit—a handsome 
case fitted with ten popular shapes of Nich- 
olson Rotary Files—the industrial craftsman 
can perform innumerable filing operations. 
The RorakiT assortment has been carefully 
selected to handle the widest variety of jobs 
—from cleaning irregular surfaces to shap- 
ing fillets and burring drilled holes. 

Nicholson Rotary Files can be operated 
by flexible shaft, drill press, lathe and port- 
able power tool. 


NICHOLSON FILE CO. « 





Nicholson Rotakirts are available in three 


assortments: 

RotakiT No. 20 contains 10 assorted Nichol- 
son Ground Rotary Files (burs). 

Rotakit No. 30 contains 10 assorted Nichol- 
son Hand Cut Rotary Files. 

Rotakit No. 40 contains 5 assorted Nichol- 
son Hand Cut and 5 assorted Nicholson 
Ground Rotary Files (as illustrated). 

For RotakIT, or any individual assortments, 

contact your industrial-supply house, or 

write for any special information you desire. 


95 Acorn Street, Providence 1, Rhode Island 


(In Canada, Port Hope, Ont.) 


NICHOLSON ROTARY FILES 


HAND CUT AND GROUND—FOR EVERY PURPOSE 
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Productioneering, as prac- ODERN producers of metal goods are constantly com- 
ticed by Sommer and ing face to face with processing-for-profit problems 
Adams, is the simultane- for which the right solution lies in functions for which no 
ous planning of product proper machinery exists . . . in methods and machines as 
and production method, ‘a po er . 
ta collaboration with the Ye undreamed, but dreamable’’. Such distinctly special 
producer, aiming atlowest PUrpose machinery is produceable only by organizations 
cost with assured consist- With a particular “know how”’ in the realm of out-of-the- 
ency of high quality. ordinary production engineering. 

The modern plant above houses just such an organization. The 

Sommer and Adams Company, with a quarter of a century of 
experience backing up our oft repeated claim that... “‘If it can be made automat- 
ically ... Sommer and Adams can build you a machine to make it...” 
Let your imagination romp in applying these questions to YOUR production . . 
1...1s there any possibility of new or combined automatic operations to eliminate 
cost factors (no matter how unusual)? 
2...Is the market potential adequate to pay off on the increased production such 
improved methods will develop? 


If answers are affirmative, Sommer and Adams Productioneering can help you,, 


T! SOMMER» ADAMS tomar 


B525 EUCLID AVENUE * CLEVELAND, OHIO 


Caslom-Bucle EQUIPMENT FOR MANY PURPOSES 


SUBSIDIARY OF THE FEDERAL MACHINE AND WELDER COMPANY 
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NEW PERPENDICULAR 
TESTMASTER 





For Jig Borers 
and 
Similar 
Applications 


The production-proved accuracy, de- 
pendability and compactness of the 
regular FEDERAL TESTMASTER can 
now be obtained in a new style Test 
Indicator. This Perpendicular Style is 
ideal for set-up and checking of work 
on Jig Borers, Drill Presses, etc. Dial 
position gives full visibility of readings 
“around the clock”. 


Graduated .001” or .Olmm . $20.50 
Graduated .0001” or .0025mm $25.00 


Write for more details today 


FEDERAL PRODUCTS 
CORPORATION 
1144 Eddy Street 

PROVIDENCE 1, R. I. 


TE IDE RAIL MECHANICAL AIR and ELEC 
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let’s clean house again 


Wanted: houses, farm machinery, automobiles, railway equipment, toys, 
radios, washing machines and a thousand and one other necessities to our 
standard of living. 


Wanted: all of the steel scrap that is lying dormant in industrial plants, 
warehouses, yards and out-of-the-way places. 


We all remember vividly when the need for greater quantities 
of scrap was an urgent matter in the prosecution of the war. The 
scrap was collected and it was translated into terms of bullets, 
bombs and battleships. 

Because we won the war we are being given a chance to win the 
peace. This must be accomplished not only at international con- 
ference tables but by raising the American standard of living 
and spreading it throughout the world. As the material needs of 
the peoples of the world are satisfied, the weapons of aggression 
are spiked. Steel is necessary to the things that satisfy material 
needs. Steel goes into them and helps to make them possible. 

The country is faced again with a drastic shortage of steel scrap. 
The scrap supply has been so inadequate in recent weeks that 25 
to 30 open hearths were idle August 1 for lack of scrap, as against 
12 idle July 1 for the same reason. Meanwhile, during July, 
receipts of scrap by steel mills fell from an average of sixty per- 
cent to approximately forty percent of requirements. 

If the flow of scrap remains at its present poor rate, inventories 
at mills will have vanished by the end of September. This will 
result in a further serious loss of production. 

Scrap normally makes up fifty percent of the charge in open 
hearth furnaces from which by far comes the greatest proportion 
of all steel. The steel industry was able to increase its operating 
rate in July by using more pig iron in place of scrap, but the limit 
has just about been reached in this respect. 

Here is a challenge to all steel users. To get more steel there 
must be more steel scrap collected and started off to the mills. 

One industry-man-hour, nation wide, allocated to locating, toting 
and dumping on shipping platforms all the steel scrap that is 
within easy reach, would break this serious bottleneck and pay 
generous dividends on three counts: first, the satisfaction that 
comes of an essential job well done; second, the recovery of valu- 
able floor space for productive purposes; and third, the steel scrap 
so vital to an increase in steel production would be on its way 
to the furnaces. 


e(C 


editor 











Molding Powder 


Metallurgy Parts’ 








plastic flow during 


Manufacture of metal parts by the powder metal- 
lurgy method involves both loose powder flow and 
the compacting cycle. 


——— 


Mr. 


Seelig discusses and shows several press tool design 
considerations necessary to overcome certain pro- 


duction limitations 


Many limitations are imposed upon 
powder metallurgy as a manufacturing 
method for parts by the raw material 
used, the sintering operation, and sub- 
sequent sizing and similar operations. 
However, the most frequently discussed 
limitations in powder metallurgy are 
based on the pressing or molding opera- 
tion. 

The following discussion will outline 
certain methods which have been devel- 
oped in overcoming some of the restric- 
tions on shapes and dimensions which can 
be handled by molding metal powders. 
It should be emphasized that many limi- 
tations are primarily economical in 
nature. This is important because of the 
fact that powder metallurgy is often used 
to produce parts in competition with 
other manufacturing methods. For ex- 
ample, it can be stated that there is no 
real technical limitation to the size of 


imposed by 
behavior characteristics. 


metal powder 


a product which can be made by powder 
metallurgy; but the high raw material 
cost, as well as the expense in operating 
large presses and furnaces, produces a 
trend toward diminishing returns with 
increase in size of parts. 

Certain rules have been established 
concerning the design of shapes suitable 
for powder metallurgy’. Such consider- 
ations are usually based on the facts 
that (1) metal powders do not flow as 
a liquid; and (2) that compacted metal 
powders have restricted plastic flow. 
While the first property can be some- 
what improved by selecting the proper 
particle shape and size in the powder, 
the second one is a more basic property 
of metals; hard metals will resist plastic 
flow more strongly than soft ones. But 
even soft ones under the effect of work 
hardening offer increased resistance to 
deformation with increased pressures. 


*For courtesies extended in presenting this paper, grateful acknowledgment is made to Dr. Paul 
Schwarzkopf, Director of Research; Dr, C. G. Goetzel, Technical Director; and Dr. W. J. Leszynski, 
Editor, Powder Metallurgy Bulletin; all of American Electro Metal Corporation, 320 Yonkers 


Yonkers 2, New York. 


fvenue, 
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As a result of this behavior of metal 
powders, most commercial pressing 
operations can be described as follows: 
Powder is fed from the top of the die 
into the cavity by its own gravity. 
Pressure is applied in a vertical direc- 
tion, sometimes by single action, often 
by double action. It is necessary to pro- 
vide for lubrication in order to get 
reasonable die life and to improve the 
density distribution in a compact. It is 
usually necessary to use high pressures 
in comparison to other molding proc- 
esses, such as plastic molding, die 
casting, etc. The compact has to be 
ejected from the die, usually through 
the cavity, including extra space pro- 
vided for the filling of the powder; com- 
paratively high pressures are usually 
required in order to remove the blanks 
from the dies. Each one of these steps 
offers a new challenge to the engineer 
who is concerned with the efficiency and 
control of these operations. 


Feeding 


Because of the fact that powder is fed 
in the manner described above, it is 
usually not possible to provide for over- 
fill, such as is used in die casting, where 
risers and gates can be removed later 
on. Flashes such as occur in forging 
cannot be tolerated, inasmuch as 
powder metallurgy is a precision man- 
ufacturing process, many times not re- 
quiring any subsequent operations. 








by Richard Paul Seelig 
American Electro Metal Corporation 








While it is customary to use manual 
powder feed for large or very intricate 
parts, such as, for instance, friction 
elements, the most widely used method 
in molding metal powders takes advan- 
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Fig. 1. Shown at A is a part containing a 
conventionally drilled blind hole. B and C 
show minor design alterations either of which 
permits production of the part by powder 
metallurgy. 


tage of mechanically operated powder 
feed chutes which, in turn, are fed from 
hoppers or other suitable reservoirs. 
With this method, the die cavity is filled 
flush with metal powder, resulting in 
constant volume feeding. Occasionally, 
constant weight feeding has been ac- 
complished by means of automatic high 
speed scales. This latter method is 
more accurate, but less speedy. Obvi- 
ously, regardless of which method is 
used, mechanical operations are more 
accurate than manual ones. This is 
particularly true in that automatic 
powder feed eliminates the occasional 
stray parts which result from manual 
operation due to the human element. The 
above statements are based on tests 
whose results will be reported in a forth- 
coming paper’. 

It is necessary to provide for fill space 
above the actual working area of the die 
cavity. The transition between these 
two zones must be smooth. In some 
cases dies can be made in layers with fill 
space made from lower grade tool steel, 
particularly when very long pieces have 
to be molded. If a high piece has to be 
molded, the die cavity must be deep, 
the punches are long, the compacting 
and ejection strokes are long, and the 
operation is slow. To a certain extent 
this situation can be remedied by using 
powders having comparatively high ap- 
parent density. The application of 
vibrating mechanisms has also been 
applied successfully in such cases. 





Mi 

























Fig. 2. A punch design for molding such a 
— as shown in Fig. 1. In action, the spring- 
oaded punch postin. a the main punch into th > 
cavity, resulting in uniform compacting of the 
powder to the desired shape. 


Molding 


It would be highly desirable to be 
able to exert pressure sidewise as well 
as vertically in molding complicated 
shapes from metal powders. However, 
there are many difficulties in balancing 
the movements in the different directions 
and the construction of the dies and 
punches is very complicated. For this 
reason, single direction pressing is gen- 
erally used in production. In order to 
compensate for the lack of side pressure, 
higher loads and double action move- 
ments are usually applied. 

If the part to be made contains sec- 


80 


tional changes beyond certain percent- 
ages, multiple punch movements are 
needed. This method is relatively sim- 
ple, as long as all projections go in the 
same direction and the part is for all 
practical purposes flat on one side. If the 
part contains projections in both direc- 
tions, it is necessary to close the die 
from all sides by means of the punches, 
without exerting any sizable pressure 
on the powder. Accurately timed punch 
movements can then produce enough 
shifting of the powder so that it is prop- 
erly distributed before compression. 
Thus, the usual requirement of equal 
density in each section of the part can be 
fulfilled within reasonable limits. <A 
technique of this type has been described 
by C. G. Goetzel’. 

In the following, other examples of 
utilization of the limited amount of flow 
and loss of powder are illustrated. 

Figure 1A shows a part containing a 
blind end hole, designed for a conven- 
tional drilling operation. Figures 1B 
and 1C are alternate designs suitable 
for powder metallurgy production. In 
either case the nominal hole depth is the 
same as in the original design. A 
slight taper, for instance .001” per inch, 
should be allowed if possible. Figure 
2 illustrates a punch design suitable for 
molding parts of this type. The spring- 


Fig. 3. To produce a part having an annular 
cavity as shown, the movable or spring-loaded 
upper punch member is in the form of a sleeve. 
Fig. 4. In this design, the recesses adjacent to 
the central bore are produced by a pair of 
tongues which act in cups of the main punch. 
Fig. 5. A common design feature is that of a 
projection or boss. To produce this without a 
special machine calls for die construction, as 
shown in Fig. 6. 
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Fig. 6. A die design suitable for producing 
the part shown in Fig. 5. Here, the inner punch 
is held back by a brake, while the outer punch 
advances on into the die. Coincidental upward 
movement of the lower punch results in even 
distribution of the powder forming the two 
bosses. 


loaded punch serves to penetrate the 
powder while it is still loose, before the 
punch has a chance to compact the 
powder. Although the stroke of the core 
and the load exerted by the spring may 
have to be adjusted in order to obtain 
proper distribution of density, it defi- 
nitely has to come to a predetermined 
dead stop, which controls the depth of 
the hole in the finished compact. 

If the distance by which the spring- 
loaded punch precedes the main punch 
into the cavity is too small, or if the force 
exerted by the spring (against the fric- 
tion of the metal powder) is too low, 
excessive density will result at the blind 
end of the hole. The result may just 
be a non-uniform compact, resulting in 
uneven shrinkage and physical proper- 
ties. However, a more undesirable effect 
will be inordinately high pressure trans- 
mitted to the movable core rod at the 
end of the cycle. If, on the other hand, 
the movable core stroke is made too 





Parts having curved surfaces require 
both loose powder flow and plastic flow during 
4 spherical depression, 


A design modi- 


Fig. 8. The simplified punch design resulting 
from the design change of Fig. 
ifter the production of the compact to the shape 
of Fig. 7B, a subsequent coining operation 
produces the final desired shape of 7A. 






























































Fig. 9. A pole piece produced by molding a 
preform, B, having symmetrical distribution of 
powder, which can then be coined to the speci- 


fied shape of A. 


A f 


long, or the spring is too powerful, lack 
of density may result at the bottom. 
Moreover, the core may never reach its 
dead stop under these conditions, which 
means the depth of the hole will come 
out beyond the specified amount. 

The same general principle outlined 
for the blind end hole can be applied to 
such parts as illustrated in Figures 3 
and 4. In the one case, the movable up- 
per punch member is a sleeve, while in 
the other it consists of a pair of tongues. 
The same considerations as outlined for 
the blind end hole apply, except that 
the expedient of streamlining the front 
ends of the penetrating punch inserts 
could not be used because of the func- 
tional requirements of these parts. Radii 
measuring as little as .015” on the cor- 
ners were permissible. 

Another design feature which can be 
taken care of without the use of special 
machines is projections or 
shown in Figure 5. A die design cover- 
ing this type of shape is illustrated in 
Figure 6. The lower punch movements 
are conventional with the inner punch 
moving up first. 

The upper punch is of special design. 
Inner and outer punch move down to- 
gether being about flush. As soon as 
they enter the cavity, thus sealing it 
so that no powder can escape, a slide 
in the ram hits brake shoes which hold 
the inner punch back while the outer 
one enters into the die. At the same 
time the lower punch is moving upward 
and it can be seen how a fairly even dis- 


bosses as 





tribution of the powder in the two hubs 
can be accomplished. When the above- 
mentioned slide hits its upper stop, the 
inner punch partakes in the application 
of pressure to the compact. 

After the compacting cycle is com- 
pleted, the upper ram reverses. The 
brake holds the inner punch back while 
the outer punch is picked up first. This 
is a very desirable sequence. When the 
two punches are flush again, the slide 
reaches the lower stop and is thereby 
picked up away from the die so that 
the piece can be ejected. 

-arts having curved surfaces are 
particularly difficult to handle because 
they require both flow in the loose 
powder as well as plastic flow during 
the compacting cycle. A part having 
a spherical depression is shown in Fig- 
ure 7A. In order to mold such a part, 
a multiple punch having numerous tele- 
scoping movements can be used. In 
order to simplify the operation, an ap- 
proximation of the spherical shape can 
be obtained in the molding operation, as 
shown in Figure 7B. In Figure 8, a 
punch design which would produce this 
type of shape is shown schematically. 





TABLE 1° 

Effect of Lubricants on Green Density 
f Compacts 

Pressed ) t/s./i. from Nickel 


Powder 
Percentage of 











Ma 1 Treatment Absolute 
Density 
Ni i 1¢ 66% 
Ni powder ° 
tphit 16% 
1 pow 4% 
graphi 8% 
Ni 1 pow t 442% 
sili flour 64% 
Nickel ler + % 
rl 1d Yo 
powder—die walls lubricated 
vith stearic acid 76% 
N powder—die walls lubricated 
lloidal graphit 749 
’ powder—die walls lubricated 
steari id* 76% 
*This compact was ¥%” high; all others 
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For purposes of the illustration, the 
punches are shown spring loaded, al- 
though in actual operation individually 
controlled punch movements would prob- 
ably be used to greater advantage. 
This type of molding operation makes 
the subsequent coining essential in order 
to produce the final desired shape. 

A thoroughly practical approach to a 
similar problem involving the manufac- 
ture of a pole piece has been described 
by C. G. Goetzel*. Again the molding 
operation produces merely a_ preform 
and much of the work is left to one or 
more subsequent coining or sizing oper- 
ations. The part and the preform are 
schematically illustrated in Figures 9A 
and 9B, respectively. 


Lubrication 


The use of suitable lubrication in 
molding metal powders is essential, not 
only in order to insure proper ejection 
and economical die life, but also to insure 
uniform density distribution throughout 
the part. It has been shown by experi- 
mental work that die wall friction is a 
much more important factor than inter- 
particle friction’. 

In spite of these findings, it has been 
the practice to add lubricants to powder 
mixes rather than to apply the lubricant 
to the die walls. There are many good 
reasons for this technique. In some 
materials, the lubricant can be made to 
act as a binder, particularly if the powder 
is otherwise difficult to mold. In other 
“ases, the lubricant helps create inter- 
connecting porosity, such as in the case 
of self-lubricating bearings. On _ the 
other hand, for mechanical parts, foreign 
material may destroy the metallic con- 
tinuity of the structure. However, it 
has been possible to develop lubricants 
which not only do not impair the 
strength, but may actually improve it. 
This was observed when using a highly 
pure iron powder upon which the lu- 
bricant had a very slight carburizing 
effect. However, in this, as in all other 
cases, the ductility is adversely affected. 
It seems desirable, therefore, to consider 
the use of a die wall lubricant for 
certain applications at least. Methods 
have been tried, but the amount of lubri- 
cant is usually difficult to control, the 
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operation is retarded, and dimensional 
control is more difficult. 

Methods other than lubrication for 
overcoming or decreasing die wall friction 
are also available. By selecting, e.g., 
a high chromium steel or by chromium- 
plating the cavity or by the use of 
sintered carbides, the coefficient of fric- 
tion under high pressures can be re- 
duced. Last, but not least, smooth sur- 
face finish is of the utmost importance. 


Ejection 


As pointed out above, high pressures 
are needed in most molded powder prod- 
ucts. The die has to be constructed 
in such a way, therefore, as to with- 
stand the rapid application and release 
of these pressures. The die cavity must 
be a fully enclosed space during the 
pressing cycle. As long as the die cavity 
has to be left open at the top for feeding 
the powder, it is most convenient to 
eject the completed compact in the same 
direction. This method makes it neces- 
sary to provide for a powerful upward 
movement in the press. If possible, the 
die must be provided with a taper. Ex- 
perience has shown that as little as 
.0005” per inch taper on the cavity side 
walls materially reduces the required 
ejection préssure and increases the life 
of the tools. Larger tapers should be 
selected if the tolerances permit. How- 
ever, there is a limit to the amount of 
taper which can be used, because the 
upper punch enters the die against the 
taper and the clearance between the 
punch and the die wall in the working 
area must be accurately controlled. In 
tapered dies, therefore, this clearance 
is not only dependent on the accuracy 
of the die maker, but also upon the 
stroke of the punch into the die cavity. 

In some cases split dies are used to 
advantage. Presses with side motions 
have been developed for this purpose. 
Many of the limitations imposed by the 
ejection operation could be eliminated by 
the use of such split molds. However, the 
speed of operation is greatly reduced, 
and would in many cases render the 
powder metallurgy product non-compet- 
itive. 

In the conventional method of ejec- 

(CONTINUED ON PAGE 158) 
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The Selection and Develop- 
ment of Standards Covering 
Interchangeable, Precision 
V-Blocks for Jig and Fixture 
Applications, for Workpiece 
Diameters Ranging from 3" 
te 2’. 


A generous size range of fully interchangeable V-Blocks. Specifically designed for use as standard- 
ized parts in making up jigs and fixtures, they represent potential savings in dollars and manpower 
throughout a tooling program—engineering, toolmaking as well as production. 


Jig and Fixture V-Blocks 


In the past, manufacturers of appli- and still get the complete range from 
ances, business machines, farm equip- 5” to 3” diameter. We therefore com- 
ment and other mechanisms containing mence development with the smallest size 
shafts, were forced to use tool room practical and work gradually to our 
made V-blocks for their jigs and fixtures, largést size. 
and this was done at a great expense. We start out with a 4%” mean diameter 
As it is our aim to set up standards on 
component parts of jigs and fixtures and 
those items that are most used in the 
manufacture of special tooling, we 
planned to develop a series of V-blocks by A. H. Stanton 
that could be universally used. General Manager 
Noble & Stanton, Inc. 

Bedford, Ohio 





Method of Developing Universal 
Standards 


Our problem, of course, is to develop 
the standards in as few sizes as possible 
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V-block and lay this out twice 
scale. We sketch in a vertical cen- 
ter line and, by simply setting our 
compass point on the center line 
as the center, we find we can de- 
scribe a #” diameter (7” scale 
size) tangent to our V-ways, with 
a top tangent to our diameter suffi- 
ciently above the top of the V- 
block. This demonstrates that our 
smallest diameter, 3”, can be considered 
practical. Although we could possibly 
use an even smaller diameter than 2”, 
we believe this is “the smallest practical,” 
and right here we form the opinion that 
in each case, while the V-blocks will have 
a wider range than our working range, 
as shown by the layout of Figure 1, we 
shall keep our development within rea- 
sonable bounds, and our working range 
is our practical range. 

We have thus established the +” di- 
ameter as our practical minimum and 
now we must find our practical maxi- 
mum. We continue to enlarge our diam- 
eter using the same center line, always 
having our diameter tangent to the V- 
way layout. We finally find that a +” 
diameter will also fit our V-way and will 
not be too near the top edges of the V- 
way for adequate support. We now freeze 
the x” as the greatest practical capac- 
ity. Although we might have possibly 
used the %” size V-block for a %4” shaft, 
it is hardly practical. 

We now find that a %” standard V- 
block will accommodate a practical range 
of 3” to 1%”, therefore, *%” will be our 
practical minimum for our next size V- 
block, 

By using simple ratio, we find that a 
%” mean diameter V-block will have a 
fs” to %” range. However, by actual 
projection, we find that a 48” diameter 
also can be used in this V-way, without 
exceeding the limits of practicality. 

Our range of sizes for our No. 2 V- 
block will be for a *%” minimum and a 
43” maximum shaft. We continue with 
this method of projection for size No. 3 
and our range is 43” to +s”. We find 
that this size is very popular and will 
take re”, %”, %”, %” and th” diameters 
and one which will have a wide range of 
application. 

By using the same process of develop- 
ment, size No. 4 is shown to accommo- 
date +8”, %”, +8”, %”, 48” and 1” shafts. 
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VBW4 


Fig. 1. 
these standardized V- 
developed as the maximum practical work 
accommodating diameter of one vee, it is thereby 
established as the minimum work accommodat- 
ing diameter for the next larger V-Block. 


the size progression of 
locks. ‘here ““B” is 


Demonstratin 


Size No. 5 will include 1” to 1%” diam- 
eters; size No. 6, 1%” to 2”, and size 
No. 7 will cover the maximum range of 
from 2%” to 3” diameters. So much for 
our layout of V-way sizes. 

Our layout of the rectangular slot at 
the bottom of the V-way was designed 
to permit drill clearance when pin holes 
are to be drilled in the various size 
shafts, as well as milling cutter clear- 
ance, where the V-blocks are used in 
milling fixtures. In our V-block design, 
it is important that our rectangular slot 
is left soft, so that clearance holes may 
be drilled in their proper place, accord- 
ing to application. 

We also had to be sure in the process- 
ing of these blocks, that our V-ways 
were center lined, and that our over-all 
dimensions were equal and identical so 
that in the event of tool breakdown in 
production, another fully interchange- 
able V-block could be placed in precisely 
the same position that the original V- 
block occupied. 

It is recommended that in the design 
of fixtures using interchangeable V- 
blocks, a slot be milled the length of the 
fixture to receive the V-blocks. Thus 
perfect alignment is achieved without 
excessive assembly time. In this way, in 
the event of replacement, another V- 
block can be inserted immediately in 
place. 

It may be of interest to know our proc- 
essing of these standard V-blocks, as 
there are many operations and they are 
quite complicated. 


Manufacturing Methods and Procedure 


We will describe production of our 
VB-4, Figure 2, because this block is per- 
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haps the size most commonly used, as it 
has a range from t#” to 1”. In our first 
run we used SAE 1020 finished steel and 
depended upon carburizing and harden- 
ing for heat treatment. This process we 
found to be too expensive as we had to 
send the blocks twice to the heat treater 
because of having to remove stock after 
carburization and before heat treating. 
We therefore discontinued this procedure 
and have adopted induction hardening 
as our method. Thus we could harden 
the V-ways only, leaving soft our clear- 
ance slot for drilling and our dowel pin 
holes for reaming. This necessitated the 
use of a high carbon steel, but we believe 
that the savings in processing are worth 
the difference in machinability. 

While we process V-blocks in quan- 
tities of 50 to 300 pairs and are com- 
pletely tooled up for these quantities, I 
am going to try to describe the process- 
ing of the small quantity to suit the 
average small tool room needs for a 
short period. 

For our VB-4 block we cut a piece of 
14%” x 1%” SAE 1045 cold rolled steel 
243%” long. We will find this steel fairly 
square, and after we file the burrs off 
we can then clamp this bar exactly 
parallel in a set of previously aligned 
V-blocks on our horizontal milling ma- 
chine. We use a milling saw and cut to 
sufficient depth, the entire length of the 
Fig. 2. Step-by -step, V-Block production op- 
erations are detailed in the text. The close 
control effected by the most modern induction 
hardening setups permits hardening of the work 
supporting faces of the vee, but leaves soft the 
precision centered slot and mounting hole areas 
for producing drill and cutter clearances and 
for reaming. 
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bar, leaving from fifteen to twenty thou- 
sandths stock for grinding. We then 
remove the bar, turn it end for end, and 
see that our milling cutter is in the exact 
position necessary to cut the opposite 
side of the bar. 

Our next operation will be milling the 
4,” wide slot at the bottom of the V, and 
this only requires simple alignment and 
clamping. 

We then saw this bar into 2% 
lengths, and we find we have enough for 
5 pairs of V-blocks. In our own shop 
we use holding fixtures to straddle mill 
the 24%” over-all lengths and to straddle 
mill the end flanges to a 1%” length of 
V-way. However, these operations can 
be done satisfactorily by using a side 
mill and a simple vise. 


” 


We now double check our V-way and 
remove any surplus stock. We drill two 
size “D” (.246”) holes for dowel pins 
and two 4i” holes which we counterbore 
for socket head screws. We then lay out 
for two No. 388 holes, drill and tap for 
No. 5-40 thread. These will be %” deep. 
These holes will be used when and if a 
stop at the end of the V-block is neces- 
sary. 

We then file off the burrs and break 
all corners. The blocks are now ready 
for induction hardening of the V-ways 
only. Upon their return from the hard- 
ener, we Rockwell check the V-ways. 
We then Blanchard grind the top of the 
blocks to clean up and next Blanchard 
grind the bottom to clean up. We then 
change to the Hammond or B & S sur- 
face grinder and grind one side square 
with the bottom and .680” from the cen- 
ter line of the V to our grinding surface. 


Using this as a working surface, 
we return to the Blanchard and grind 
the opposite side to .6718” from the 
center line of the V and next Blan- 
chard grind our first side to give a 
finished total width of 1.3437”. We 
now go back to our surface grinder 
and grind the two Vs, first one side 
and then the other in magnetic V- 
blocks. 

We now have ten finished 
changeable V-blocks in stock and 
great savings have been realized, 
when we consider the high cost of 
making one pair at a time in the tool 
room. 


inter- 





The Care and Servicing 
Of Carbide Mandrels 


The ever increasing use of carbide dies 
and mandrels for the production of 
tubing made from plain, alloy § and 
stainless steels, brass, bronze, alumi- 
num, cupro-nickel, and aluminum bronze 
has brought with it a need for a wider 
understanding of the importance of cor- 
rectly using and servicing these tools. 
The following hints on use and care of 
carbide mandrels have been compiled in 
the interest of increasing mandrel serv- 
ice life, obtaining better inside finish on 
tubing, maintaining closer tolerances on 
long runs, providing more continuous 
operation, and decreasing rejections. 

A Carboloy mandrel is a_ precision 
tool. To obtain maximum results with it, 
it should be accorded the same care and 
consideration given any other precision 
tool. Proper use and servicing, however, 
are no more difficult or complicated than 
that of any other precision tool employed 
in production work. 

Component parts of a Carboloy man- 
drel, Figure 1, are (a) the cemented 








by A. E. Glen 
Carboloy Company, Inc. 
Detroit, Michigan 








carbide nib which may be either straight 
or tapered, mounted on (b) a hardened 
steel stud and drawn up tight to a 
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CARBIDE NIB 


‘HARDENED STEEL STUD 


Fig. 1- Component parts of a Carboloy mandrel 
are a carbide nib mounted on a hardened steel 
stud and drawn up tight to a straight steel shank. 


straight steel shank (c). These man- 
drels are supplied finished and ready for 
use in the tube mill; or may be made up 
by obtaining finish ground, semi-finished, 
or rough carbide nibs for finishing and 
assembling as required. 

An important factor in carbide man- 
drel usage is that all tubes should be so 
pointed that the reduced portion of the 
tube, Figure 2, blends into the larger 
diameter with a radius rather than an 
angle. This tends to lessen the shock 
on the carbide nib and makes for 
longer life of the equipment. All hot 
pointed stock should be pickled to re- 
move the abrasive crust of scale formed 
by heating. The pointed end of the tube 
should be open. This eliminates forma- 
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Fig. 2—Pointed end of tube must be opened to permit a free flow of both acid and lubricant. 
Fig. 3—Set tapered mandrel into die just enough for correct size. 


tion of air pockets and thus permits a 
free flow of acid and lubricant over the 
entire inside surface of the tube. 

Proper annealing of tubes is desirable 
to obtain optimum economies and max- 
imum mandrel life. Best practice is to 
anneal tubes, if possible, after each pass. 
Improper annealing will invariably re- 
sult in tubes that are too hard, spotty, 
or otherwise below standard. Such tubes 
have a tendency to chatter while being 
drawn. Chatter eventually causes pickup 
and scratches on interior of the tubing 
and also causes excessive heating of the 
mandrel. Excessive heating sets up 
strains in the nib which in time will cause 
small surface cracks. These may lead 
to complete failure of the mandrel. Thus, 
mandrel life can be lengthened, costs 
lowered, and more continuous draw 
bench operation obtained by the proper 
annealing of the tubes. 

Carelessness during pickling and clean- 
ing of tubes can cause scratches on 
tubing which may put excessive pressure 
on the mandrel, resulting in failure of 
the tool. Even one bad tube can materi- 
ally decrease the service life of a carbide 
mandrel. 

Tubes should have a light etch rather 
than a smooth surface on the interior. 
An etched surface will hold the lubricant 
better than a smooth surface, giving a 
more uniform drawing surface which 
reduces friction and eliminates scratch- 
ing and pickup. Etching too deeply 





causes “acid burn” which may harm the 
mandrel, whether it is of carbide, chrome 
plated steel, etc. 

Correct lubrication is extremely im- 
portant in tube drawing. Improper lubri- 
cation results in metal-to-metal contact 
which creates excessive heat. If allowed 
to continue, this heat will eventually 
cause the lubricant to break down. When 
that happens, the carbide mandrel picks 
up and starts scratching the tubing. 
When pickup occurs, the amount of heat 
generated is frequently enough to turn 
the mandrel blue. The heat may also 
cause surface cracks to appear on the 
carbide nib. Their appearance is usually 
followed by small particles of carbide 
falling from the nib and eventually by 
complete failure of the mandrel. 

To lubricate, place back end of tube 
in lubricant tank first. Gradually sub- 
merge entire tube. If done correctly, this 
expels all air and permits complete cov- 
erage of lubricant over interior surface 
of tube. If pointed end of tube is closed, 
cut it off and re-point tube, to provide an 
opening so the air can escape. 

Correct draw bench alignment is im- 
portant in obtaining optimum benefits 
from carbide mandrels as well as other 
types. Have the die lined up accurately 
with the grip-and-pull carriage in order 
to draw the tube on-size and straight. 
Improper alignment produces bowed and 
off-size tubing. The mandrel rod must be 
properly aligned and in line with the die. 
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An off-center mandrel rod puts unneces- 
sary strains on the mandrel, especially 
when back end of tube is passing over 
the mandrel. 

When setting up a carbide mandrel, it 
is important that the mandrel be set in 
the correct position in relation to the die. 
Slightly different practices are required 
for tapered and straight mandrels, as 
shown in Figures 3 and 4. 

When setting a tapered mandrel, ad- 
just it just far enough into the die to 
produce the correct size, Figure 3. The 
setup should be checked to make sure 
that the tubing does not start to reduce 


Fig. 5—Trim back end of tube when excessive 
“scalloping” develops. 
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on the steel shank in back of the carbide 
nib. If this occurs, wear marks will show 
after drawing. Experience to date shows 
that tapered mandrels are more efficient 
than straight ones. Ample clearance of 
the mandrel’s point is automatically 
provided by the taper after the inside 
diameter of the tubing has been sized. 
Area of contact is also reduced with 
tapered mandrels. This helps maintain 
efficient lubrication. 
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Fig. 6—-Service carbide mandrels as soon as 
rings and wear marks are visible. 


The straight mandrel should be set 
into the die so that the end of the man- 
drel’s chamfer extends slightly past the 
bearing, Figure 4. When a straight man- 
drel has been properly set, its surface 
will show evidence of contact with the 
tube at a point from xs” to %” away 
from end of chamfer on the mandrel. If 
a straight mandrel is extended too far 
through the die, too much of the man- 
drel’s carbide surface will be in contact 
with the tube’s interior. This condition 
may cause pickup due to unnecessary 
friction and strains on the mandrel. How- 
ever, if the mandrel is not set far enough 
into the tube, it is virtually impossible 
to get the tube to start. 

It is well to make certain the tube does 
not strike the mandrel’s end too forcibly 
when the tube is being pulled over the 
mandrel rod prior to drawing. Constant 
pounding on the mandrel’s end may cause 
the carbide to chip off the front end, 


Set straight Carboloy mandrel into die so that end of chamfer extends just slightly past 





Fig. 4 
the bearing. 
—WRONG— 
Mandrel placed too far 
into die 


Bearing 





Excessive oreo of 


contact with tube |. D. ond wall- 








— WRONG— 
Mandrel not inserted for 
enough into die 





thickness of tube 
incorrectly sized 


—RIGHT— 


Front of mandrel nib extends just 
slightly past bearing of die 


Bearing 
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Fig. 7—-When straight mandrel wears under- 
size, grind recess in nib as shown. 


GRIND RECESS IN CARBOLOY 


















































Fig. 8—To avoid this condition, maintain a 
sharp edged chamfer on front end of mandrel nib. 


offering a starting point for longitudinal 
cracks in the nib. 


Tubing should always be _ trimmed 
regularly. After a tube has been drawn 
through several passes, the elongation 


will cause a “scalloped” back end to form 
on the tube, Figure 5. Quite a bit of 
stress is set up when such a tube is 
drawn over the mandrel. Moreover, the 
mandrel is twisted at the instant the 
“scalloped” end of the tube leaves the 
nib. Therefore, if the back end of the 
tube is regularly trimmed before “scal- 
loping”? becomes too pronounced, the life 
of the carbide mandrel will be materially 
lengthened. 

Greater efficiency is obtained from 
Carboloy mandrels by servicing at pre- 
determined and regular intervals, rather 
than waiting until the mandrels “appear” 
to need servicing. Regular servicing 
gives better tubing, reduces operating 
costs, and results in longer over-all man- 
drel life. 
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After considerable use, it will be no- 
ticed that slight “rings” and wear marks, 
Figure 6, will develop on the carbide 
nib of the mandrel at the point where 
tube reduction starts. If the mandrel is 
serviced as soon as these wear rings 
become visible, the rings can be removed 
by lapping and polishing. 

If prompt servicing is neglected, deep 
wear rings will eventually form in the 
nib. Such rings tend to remove all lubri- 
cant from the tubing. When this hap- 
pens, the tubing will pick up and scratch. 
Eventually, small particles of the carbide 
will pull out, leading finally to complete 
breakdown of the tool. 

A straight type mandrel which has 
worn undersize may be salvaged by re- 
setting the mandrel further into the die. 
Before doing so, however, it is important 
that a recess be ground into the mandrel 
nib, Figure 7, so as to avoid too great 
an area of contact with the tube. 

When drawing steel tubing, a sharp 
edged chamfer should be maintained on 
the mandrel nib’s front end. If this 
chamfer becomes rounded over, the man- 
drel will not immediately “bite” into the 
tubing as it should. If this happens, no 
reduction of tubing wall thickness occurs 
for some 6” to 8” during the first draw. 
This means that the mandrel must take a 
double reduction at the start of the next 
drawing operation, Figure 8. The sudden 
jerk that occurs when point of normal 
reduction is reached tends to put exces- 
sive strain on the carbide mandrel. 

In case of a double reduction, the tube 
end should be cut off beyond the area of 
double reduction and then re-pointed. A 
sharp chamfer may be maintained on the 
mandrel nib’s front end by grinding it 
with a 100 grit diamond wheel, or by 
turning it with a diamond boring tool 
in a lathe. 

These simple precautions will greatly 
increase the effectiveness of carbide man- 
drels in tube mills. Neglecting these 
factors may result in sacrificing a con- 
siderable portion of the better inside fin- 
ish on tubing, closer tolerances on long 
runs, higher drawing speeds, increased 
footage per day, and the longer mandrel 
life, all of which are made possible by 
the correct use and servicing of carbide 
mandrels and dies. 
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Quality control implies the control of 
quality at some predetermined level as 
contrasted to inspection, which is a post- 
mortem operation. Any attempt to con- 
trol quality, automatically includes a de- 
cision as to the quality level. While per- 
fection is desirable, it is not possible to 
attain. Even though the attainment of 
this perfection were possible from a 
manufacturing point of view, it would 
not be desirable, in all cases, to do so; 
in many instances costs would be pro- 
hibitive. 

Therefore, at the very outset, a desir- 





by Joseph Manuele 
Director of Quality Control 
Westinghouse Electric Corporation 








able quality level must be established- 

shall it be %% defectives, 2% defectives, 
or 5% defectives? This level of quality 
must be determined after due considera- 


*A paper delivered before the Midwest Quality Control Conference 


tion of the relative costs of maintaining 
a higher level of quality as compared 
to the which might be incurred 
from a lower level. The factors to be 
considered in making this decision will 
be different in different cases. 


losses 


Having made this analysis and having 
determined on proper levels of quality 
for the different items being made, it 
will be found that some operations result 
in products which are satisfactory, or 
which meet the quality standard estab- 
lished. Obviously, in the interest of low- 
est cost, there is no need to put controls 
on such operations. However, there are 
operations which result in a higher level 
of percent defectives than is desirable. 
The problem, then, is to determine, fac- 
tually, which of the operations are sat- 
isfactory and on which operations it is 
necessary to establish controls. We say 
“determine factually” because many fac- 
tory executives “know” which operations 
are out of control, but they have no rec- 
ords to substantiate this “knowing”. In 
many cases, records would present a dif- 
ferent picture. The first step, therefore, 
is to collect some accurate records. A 
simple single-sampling plan will accom- 
plish this. 

March 5, 1946. Presented 


Canicago, 


here by courtesy of Martin A. Brumbaugh, Editor “Industrial Quality Control” and the author. 
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SAMPLING TABLE 2 


2 

l. Sample 

Lot Size Size 

200- 300 115 
301- 500 170 
501- 1000 220 
1001- 2000 230 
2001- 3000 240 
3001- 4000 290 
4001- 5000 300 
5001- 7000 345 
7001- 10000 395 
10001- 20000 460 
20001- 50000 540 
50001-100000 640 


1% DEFECTIVE ALLOWABLE 





J 4, 

No. Defective Risk of Accepting 
AllowedinSample aLot 3% Defective 
3 
A 
.10 
.09 
.08 
05 
05 
05 
04 
.03 
02 
01 


One 
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SIMPLIFIED SAMPLING TABLES — PLAN “A” 


When parts are received, or are 
produced, in quantities it is al- 
ways desirable to determine the 
quality of a lot of such parts. 
This can be done by inspecting the 
parts 100%, which is relatively a 
slow and expensive operation, or 
by scientific sampling of the parts. 
The tables forming a part of this 
System Letter are designed for the 
latter purpose. 

The tables have been calculated 
to pass lots according to different 
percentages of defective parts al- 
lowed “in the long run”. They also 
show a degree of risk of accepting 
individual lots containing a per- 
centage defective higher than that 
desirable. 

As an example, let us suppose 
that we have a lot of 1325 parts 
of a particular drawing and item. 
The first decision that we must 
make is what percentage of defec- 
tive parts we will accept in the 
long run. Let us assume that 
we do not want more than 1% de- 
fective, parts. Then we refer to 
Sampling Table 2, 1% Defective 
Allowable. 

Since we have 1325 parts, refer- 
ence to the table will show that 
we must take a sample of 230 


parts. We proceed to inspect these 
230 parts very carefully, and if we 
find three defective parts or less 
we will accept the entire lot. If 
we find four or more defective 
parts, we reject the lot, and we 
will either detail the lot or return 
it to the supplier. 

This procedure assures us that 
in the long run the number of de- 
fective parts in accepted lots will 
not exceed 1%. However, we note 
in the column headed “Risk of 
Accepting Lots 3% Defective” 
there is the figure .09 opposite 
sample size 230. This means that 
we might accept a single lot which 
contains as much as 3% defective 
parts about 9% of the time, or 
about one time in eleven. 


Use of these tables will reduce 
inspection costs and assure better 
quality of parts by putting the 
inspection where it belongs: on lots 
containing a high percentage of 
defective parts. 

In order to make the most effi- 
cient use of these tables, the results 
of inspection should be recorded 
on a suitable form. A suggested 
form is attached to and forms a 
part of this Systems Letter. 





Fig. 1. 


92 


Simplified Sampling Table 2, Plan ‘*A’’. 
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To establish a quality control program 
for a complete plant or department, it 
is necessary that provision be made for 
all contingencies and that the program 
be designed to give control over all items 
or products manufactured in that plant. 
The best procedure for determining this 
is to sample all lots produced in the 
plant. For this purpose, it is necessary 
that a simple though complete sampling 
plan be designed. The sampling plan 
must have two features: (1) It must 
provide for different levels of quality, 
depending on the particular quality level 
desired in any item. Convenient levels 
of quality for parts or sub-assemblies 
are %%, 1%, 2% and 5% defectives 
allowable. (2) As a second character- 
istic a sampling plan must be under- 
standable by the inspector who is to use 
it. This means that the instructions for 
use of the plan must be reduced to bar- 
est fundamentals. 

The sampling plan may be issued to 
the inspectors in the form of a “System 
Letter” as shown in Figure 1. It will 
be noted that the information is given 
in the form of tables (only one of which 
appears in Figure 1) and not in the 
form of curves or charts. Inspectors 
with limited education, especially female 
inspectors, can use tables more readily 
than charts. 





NAME OF PART. 


PART USED WITH 


SIZE} SIZE 
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As an adjunct to the proper function- 
ing of a sampling plan, it is necessary 
that the results of sampling be recorded 
systematically and in a uniform man- 
ner, preferably on a printed card, as 
shown in Figure 2. 

The sampling plan must provide for 
definite action to be taken on each and 
every lot sampled. The sampling plan 
must allow for passing nearly all satis- 
factory lots. The plan must also pro- 
vide for action on the rejected lots. The 
first action to be taken on rejected lots 
is detail inspection. The results of this 
detail inspection must be recorded on 
the record card showing the number of 
pieces detailed, the number of pieces 
defective, and the percent defective. The 
card should also show by means of notes 
the nature of these defects. 

The second action which must be 
taken on all rejected lots is to place 
controls on the process so that the 
quality level can be raised to the desired 
value. There are two convenient 
methods for controlling the quality of 
products. 

For short runs and those operations 
not involving tool wear or close control 
of quality characteristics, first piece 
and patrol inspection has been found to 
be economical and effective. Essentially, 
first piece inspection involves the check- 


DWG. NQ ITEM NOW STYLE NO 


USE SAMPLING PLAN 
A B 


NOTES 
-|0N BACK 


TAI 





Fig. 2. Form for recording all sampling and detailing results. 














THE se 4” PLAIN HYDRAULIC 


@ This new member of the cincinnati line of FILMATIC bearing grind. 
ing machines is designed for precision traverse grinding operations on 
small work. It swings 4” diameter over the table, and is built in 12” and 
18” between-center lengths. The machine has many new and exclusive 
features such as: FILMATIC grinding wheel spindle bearings; hydraulic 
table traverse, infinitely variable from 3 to 280 inches per minute; accu- 
racy of table reversal within .001"; dog controlled table traverse stroke 
as short as 1/16”; automatic pressure lubricating system for table and 
wheelhead ways; dial controlled pick-feed adjustment. @ A tabulation 
of all design features and specifications may be obtained by writing for 
catalog G-520. A brief description of this machine will be found in 


Sweet's Catalog File for Mechanical Industries. 

















REDUCED SAMPLING TABLE 2 


2, 
i. Sample 

Lot Size Size 
200- 300 70 
301- 500 89 
501- 1000 87 
1001- 2000 95 
2001- 3000 125 
3001- 4000 132 
4001- 5000 140 
5001- 7000 148 
7001- 10000 180 
10001- 20000 199 
20001- 50060 200 
50001-100000 210 





1% DEFECTIVE ALLOWABLE 
<i 4. 
No. Defective Risk of Accepting 
AllowedinSample aLot5% Defective 
] 13 
.09 
.07 
05 
05 
.04 
.03 
02 
.02 
01 
01 
.007 


SIMPLIFIED SAMPLING TABLES—PLAN ‘“‘B” 
REDUCED SAMPLING 


Sampling Plan “B” is a supple- 
ment to Quality Control Systems 
Letter No. 45.2, commonly referred 
to as Sampling Plan “A”. 

The recommended procedure for 
using Sampling Plan “B” is as fol- 
lows: 

If ten consecutive lots of an item 
pass Plan “A”, change to Plan “B”’. 
If an item which is on Plan “B” 
fails the plan, even for a single lot, 
go back to Plan “A”, 

In Plan “B” the amount of in- 
spection required is less than half 
of that required by Plan “A”. The 
average quality of material ac- 
cepted by Plan “B” is the same as 
that accepted by Plan “A”, in the 
long run. However, the risk of ac- 
cepting a single lot of inferior 
quality is greater with Plan “B” 
than with Plan “A”. On the other 
hand, Plan “B” is not used until 
there is some assurance of uniform 
high quality; viz, ten consecutive 
lots of a particular item have been 
passed by Plan “A”. 

As an example of the use of Plan 
“B”, suppose that ten consecutive 
lots of a certain item have passed 
Plan “A”. Suppose, further, that 
we have a lot of 1325 parts. Let 
us assume that our allowable frac- 


tion defective for this item is 1%. 
We then refer to “Reduced Sam- 
pling Table 2, 1% Defective Allow- 
able,” in Sampling Plan “B”, Qual- 
ity Control Systems Letter No. 
46.1. 


Since we have 1325 parts, refer- 
ence to the table will show that we 
must take a sample of 95 parts. 
We proceed to inspect these 95 
parts very carefully. If we find 
one defective part or less we will 
accept the entire lot. If we find 
two or more defective parts we 
reject the lot, and either detail or 
return it to the supplier. More- 
over, for subsequent lots of this 
part, we go back to plan A until 
ten consecutive lots again pass in- 
spection. 


This procedure assures us that 
in the long run the number of de- 
fective parts in accepted lots will 
not exceed 1%. However, we note 
in the column headed “Risk of Ac- 
cepting a Lot 5% Defective” there 
is the figure .05 opposite sample 
size 95. This means that we might 
accept a single lot which contains 
as many as 5% defective parts 
about 5% of the time, or about one 
time in twenty. 





Fig. 3. Simplified Sampling Table 2, Plan “*B”. 


Reduced Sampling. 
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Quality Control Systems Letter No. 46.1, 

















ing of a few pieces by the inspector to 
determine whether or not 

(a) the operator really understands 
what is required 
the tools will produce parts of the 
required quality, and 
the operator has the skill to pro- 
duce parts of the desired level 
of quality. This is particularly 
true in the case of assemblies 
where the assembler must make 
adjustments to the assembly he 
is putting together. 

The results of “first piece” inspection 
may be conveniently recorded on a tag 
designed for this purpose. This tag 
made out by the inspector attests to the 
fact that he has examined the setup and 
the first few pieces produced, and that 
in his opinion these parts are of the 
proper quality. 

If necessary, the inspector can inspect 
parts produced at regular intervals to 
determine whether or not the desired 


(b) 


(c) 


rT ‘ ci rT T 
rT TT - + 
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Fig. 4. 


The re- 
sponsibility for this periodic inspection 
is pretty much in the hands of the 
inspector, who uses his judgment as to 
how often to inspect parts and with 


level of quality is maintained. 
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what thoroughness this inspection should 
be done. His aim is to maintain a prop- 
er level of quality with the minimum 
amount of inspection. When he feels 
that changes have taken place in the 
setup or tools which might result in low- 
ering of the desired quality level, he 
causes the operation to be shut down and 
proper adjustments made to restore the 
quality level, such as sharpening tools 
or issuing new instructions to assemblers 
doing bench work. 

The second method of controlling qual- 
ity is by use of the conventional sta- 
tistical control chart. This chart may 
be the p chart, c chart, X and R, or 
whatever is deemed to be the most effec- 
tive form. The control chart is more 
effective for controlling the quality of 
hard-to-make items or items which have 
quality characteristics which must be 
held within very close limits. 

Returning to the record of sampling 
results, Figure 2, experience shows that 


PERCENT DEFECTIVE FOOND (Nf ALL SAMPLES 
PERCENTAGE OF LOTS THAT WERE REJECTED 
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Percent defective chart for Plant Manager. 


these records should be reviewed daily 
by a statistician with the aim of de- 
termining any irregularity in the level 
of quality of any item from lot to lot. 
He should also look for lots which are 


(CONTINUED ON PAGE 168) 
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Flange trimming, forming of vertical lip around top of filter shell and the punching of the lid 


fastening holes around the top of the case are the tooling descriptions continued in this series 
which covers the deep drawing operations performed on the presses of the Belleview (Ohio) 
Manufacturing Company in manufacturing the cases for Fram Oil Filters. 


Deep Drawing Filter Cases 


Part III" (Continued) 


by Carl J. Nagel 
























The fifth operation of trimming the 
flange of the oil filter case is performed 
after the flange has been flattened and 
the forming of the bottom reinforcing 
ribs by the fourth operation, Figure 
10, and the final deep draw to diam- 
eter of 6%” and a depth of 11”, Fig- 
ure 9. 

The detailed tooling and bill of ma- 
terials is shown by Figure 12. The 
machined steel upper die block, detail 
A, Figure 12, is secured to the upper 
bolster plate, detail P, by means of 
the four standard 1” hex-head cap 


1 succession of workpieces representing the sev- 
eral operations of blanking, drawing, flanging, 
trimming and perforating the filter cases. Part 
III to yo TDJ, February, March and May 
1946, has covered A, blanking the stock to 184%" 
x 062”; B, — draw, a shell 934" dia x 7” 
deep; the second draw, C, of 8" dia and 9” depth; 
D, the third and final draw to 614" dia x II" 
deep; and the rib forming and flange flattening 
operations embodied in E. Bliss press tooling 
handles the first seven operations, with the final 
three run on Ferracute, Verson and Toledo 
presses, respectively. Thecaseis fabricated from 
hot-rolled, pickled and oiled, low carbon steel 
blanked out from flat strip stock. 


Fig. 16. Appearance of filter case after the 
operations detailed in Figure 12, flange trim- 
ming, Figure 13, forming of vertical lip, and 
Figure 14, hole punching. 


*Part I, Tool & Die Journal, July 1945. 


Part II, Tool & Die Journal, August and Septem 
ber 1945, 


Part III, Tool & Die Journal, February, March 
and May 1946. 
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Fig. 12. Bill of material and X-section of the tooling for the fifth operation of trimming the flattened 
flange around the top of the shell after the final draw to a 614" dia and 11" depth. 
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Fig. 13. Tooling setup on Bliss press for the sixth operation of forming 
the top flange. 
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screws with standard 


details H and J. 


Detail D shows 


ground tool steel 
upper die ring 
and trimming 
punch which is 
bolted to the up- 
per die block, de- 
tail A, by the 
four standard 
socket head or 
fillister head cap 
screws, detail B. 

The punch 
adapter, detail C, 
is the same ma- 
chined steel 
adapter as used 
in the tooling for 
the fourth opera- 
tion, Figure 10, 
and carries the 
hardened and 
ground tool steel 
pilot punch, de- 
tail R, which is 
secured by the 
standard 2” steel 
stud bolt, detail 
Q, Figure 12. 

Detail F is of 
the machined 
steel lower die 
block which is 
bolted to the low- 
er bolster plate, 
detail T, by the 
four standard 1” 
hex-head cap 
screws and stand- 
ard lock washers, 
details H and J. 

The lower die 
ring and trim- 
ming punch, de- 
tail E, is retained 
in the lower die 
block, detail F, by 
four equi-spaced 
%” socket head 
or fillister head 
cap serews, one 
of which is shown 
by detail S. 


The bottoming punch assembly, detail 
U, made up of the fastening bolts and 
lock washers, details K and L, bottoming 
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adustment screw, 


1” lock washers, punch adaptor, detail M, and knockout 
detail N, is the same 


hardened and as served for the filter case knockout in 


Coming in October: 


A TOOLING PROGRAM FOR FORGED 
GLOBE VALVES, PART I 
beginning a series on the complete 
tecling of brass valve bodies: from 
ferging die master blocks, through 
multiple spindle tools to inspection 
and finishing setups. 


THE FLEXIBILITY OF PRESS BRAKE 
TOOLING 
showing how the Press Brake can be 
tocled for preduction of simple shapes 
or intricate telephone and refrigerator 
components. 


TOOL DESIGN REQUIREMENTS FOR 

BROACHING BRASSES AND BRONZES 
covering broach and broach tooth 
design for working in these metals; 
chip behavior and control; product 
design factors governing successful 
broaching. 


QUALITY CONTROL 
mcre practical know-how covering the 
statistical interpretation of inspection 
procedures. 


MILLING CUTTER DESIGNS AND 
GRINDS 
describing a program of simplifying 
the designing and grinding of insert- 
ed-blade cutters to insure continuous 
production through cutter interchange- 
ability. 


DEEP DRAWING OF FILTER CASES 
the concluding description of the fin- 
ishing cperations on the deep-drawn 
Fram Oil Filter bodies. 


PRECISION PRODUCTION BY 
MAN-AU-TROL SPACING 
a new development by Bullard for 
the precision locating, by hydraulic 
control, of workpieces for drilling, tap- 
Ping, boring and reaming operations, 
without intricate jigs and fixtures. 


the fourth opera- 
tion, Figure 10. 
The fully drawn 
shell being drawn 
down to the bot- 
toming punch in 
the flange trm- 
ming operation 
necessitates the 
provision for cs- 
cape of entrapped 
air through the 
bored outlets 
shown by the dot- 
ted lines in the 
punch pad and 
adaptor members. 
The upper punch 
assembly does not 
travel sufficiently 
far into the shell 
to cause an air 
suction problem, 
hence no bores 
are shown in the 
upper punch 
adaptor although, 
as previously 
stated, it is the 
same assembly as 
used in the tool- 
ine of the fourth 
operation, Figure 
10. The bores 
should have been 
shown through 
the upper punch 
adaptor of Fig- 
ure 12, detail C, 
but not in the 
punch proper, de- 
tail R. 

Following this 
fifth operation 
the shells are 
conveyed by 4- 
wheel hand trucks 
to the sixth oper- 
tion, which is 
that of forming 
the vertical lip 


around the top of the shell by drawing 


down the trimmed flange by the tooling 
setup of Figure 13, page 100. 
(To be coneluded next month) 
































Fig. 1. The poker chip specifications called for 
radial knurls and damasked centers. Com- 
pression molded of Plaskon urea, the chips met 
all requirements as to weight, ring and color. 





by John G. Robb 
Engineer 
The American Molding Co. 
San Francisco, Calif. 








Recently our company was confronted 
with the problem of making a quality 
poker chip for a discriminating cus- 
tomer. We were to design and build the 
mold in addition to doing the molding 
job. The requirements were rather rigid 
since the idiosyncrasies of people who 
use poker-chips had to be considered, 
also their desire for distinctive chips. 

The color requirements and raw mate- 

















than polystyrene and therefore gives a 
slightly heavier chip which seems to be 


a desirable feature. This fact combined 
with availability of raw material and 
production time in our own shop tipped 
the seales in favor of the urea chip. 


The Design and Molding of Poker Chips* 


rial costs eliminated a number of com- 
pounds and narrowed the field of possi- 
ble materials down to this choice of 
three: urea, cellulose acetate butyrate or 
polystyrene. The final consumer and the 
buyers in the stores that sell poker chips 
prefer to have chips that have a definite 
ring when they hit each other or the ta- 
ble. This eliminated the dead sounding 
butyrate and left us with a choice be- 
tween compression molding with urea or 
injection molding with polystyrene. 

Both these materials have the neces- 
sary characteristics to make good poker 
chips. They do not warp, they have the 
desired sound and feel when handled, 
and can be obtained in a wide range of 
colors from which attractive shades of 
the three standard poker chip colors, 
white, red and blue can be selected. 





Urea has a higher specific gravity 
*For those TOOL & DIE JOURNAI 
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From a purely cost standpoint the poly- 
styrene chip might have been favored, 
but the cost margin is small. In this 
case the advantages for both customer 
and for our own production determined 
us in favor of urea. We used Plaskon 
urea molding powder. 

With the material selected, our next 
problem was the choice of a proper de- 
sign, Figure 1. The chips were to be 
interlocking so that they would stack 
readily. A radial knurl around the outer 
portion of both faces gives them this 
property. Most interlocking chips are 
plain in the middle of the face, but in 
order to break this flatness we decided 
to damask this portion. This gave a very 
pleasing matte effect, and added definite- 
ly to the attractiveness of the chips. 

The compression mold used to make 
the chips contained thirty cavities. More 
cavities would have been desirable, but 
available press capacity was the limit- 
ing factor in this choice. The mold, 
Figure 2, is a flash type and contains no 
ejector pins, because the chips can be 
quickly blown out of the shallow cavities 
with an air hose as the mold opens. On 
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a piece of this kind, a semi-automatic 
mold with ejector pins would not have 
resulted in any faster production, would 
have upped mold cost, and would compli- 
cate maintenance. Also, a mark would 
be made on each chip. 

The mold is mounted in the press and 
is opened by the press action. The urea 
material is tabletted in a standard pre- 
forming or pill machine, and the pre- 
forms are placed in a loading board, 
Figure 3, having thirty recesses to 
match the cavities in the mold. As the 
mold opens, an air jet blows the chips 
and the flash out of the mold; the oper- 
ator places the loading board over the 
bottom half of the mold, and trips the 
plate thus allowing the preforms to fall 
into the cavities. The press is then closed 
and the loading board is refilled on the 
bench while the chips are curing. 

The mold cavities were hobbed in or- 
der to get the interlocking knurl into 
the cavities. This method assured exact 
duplicate cavities at a minimum cost. 
The damask in the center was worked 
into the cavities after they had been 
hardened and polished in order that the 
after hardening polish operation would 
not remove the effect. The hobbed cavi- 
ties were set into recesses bored in the 
cavity retainer plates and then mounted 
on steam channeled heating plates. 

On an item such as poker chips, fin- 
ishing cost can very easily get out of 
hand when a high quality product is 
specified. To avoid this, considerable 
thought must be given to the problems 
of flash removal and of polishing out 
the rough lines left by this operation. 

As the chips are blown from the mold 
they fall down a chute into a tumbling 
barrel mounted at the rear of the press, 
Figure 4. This barrel is at an angle so 
that chips feed by gravity and come out 
the end with flash removed. 

In order to do a really good job on the 
rim surface it was necessary to sand and 
buff the chips thoroughly. The cost of 
these operations if done manually would 
be prohibitive on so highly competitive 
an item. The tumbled chips are poured 
into a hopper and pass over a belt sander 
and buffers, from which they are dis- 
charged completely finished and ready 
for shipment 
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Fig. 2. X-section through flash type compres- 
sion mold as designed for poker chip production. 
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Fig. 3. X-section of mold loading board which 
locates preformed pills over mold cavities. 
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Fig. 4. Press and tumbler setup. The tumbling 
barrel axis is inclined sufficiently to enable the 
chips to feed through by gravity. 
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Tools 


Simplify Design Changes 


It is often necessary to modify boring 
bars and cutters, rather than the 
machine, when changes are made in the 
design of machined parts. Special boring 
units, turret lathes, horizontal boring 
machines, etc., are readily adapted to spe- 
cific work when correctly designed bars 
are used. By taking full advantage of 
various standard and special boring bars 
and cutters, production engineers have 
found it both possible and practical to 
use machines on hand to perform work 
which has been changed in design. Spe- 
cially designed boring bars can often be 
used on various types of horizontal bor- 
ing equipment when doing unusual or 
complex boring operations. These bars 
are equipped with expanding and _ re- 
tracting type cutters, depending upon 
the operation. One important use for 
such bars and cutters is the boring of 
large engine blocks. A Davis Micrometer 
Boring Bar, ready to finish bore ecrank- 
shaft and cam bearings, is shown above. 

Bars with block type tool can be used 
for internal grooving, recessing, coun- 
terboring, and chamfering. A block type 
cutter, showing the adjusting screw and 
various cutter arrangements, is_ illus- 
trated below. The stub boring bar, pic- 
tured here, has two block type cutters, 
the first for roughing and the second 
for semi-finishing. The last picture 
shows a precision boring operation on a 
turntable being performed with block 
type cutters in a line bar. Multiple 


simulta- 
neously, by using stub boring bars with 


boring cuts are performed 
expanding block cutters. Instead of sin- 
gle point tools to rough, semi-finish and 
finish bore in three passes, special bars 
with expanding blocks properly spaced 
comp'ete the bore in one pass. 

When cutters become dull, the com- 
plete block is removed and cutters 
ground in the block and then replaced 
with a minimum of adjusting. 

Just as it is possible to obtain differ- 
ent types of bars for boring needs, it is 
also possible to obtain different cutter 
blocks for the bars. Many standard 
bars are available for immediate needs. 
Special boring bars are made to order, 
depending upon boring requirements. 
Engineering service is extended to bor- 
ing equipment users who have specific 
and difficult machining problems. 

Write Davis Boring Tool Division of 
Giddings & Lewis Machine Tool Com- 
pany, Dept. DJ, Fond du Lac, Wis. IN- 
FORM-A-GRAM Key No. 43-P. 
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Fig. 7. A representative array of parts, ranging from saxophones through bicycle hubs to index 
drums, that utilize marking equipment for names, trademarks, specifications, graduations’ or 


serial numbers. 


Your Shaper Makes 
A Fine Marking Machine 





by H. O. Bates* 








For many applications that can be 
expediently tooled up, your shaper is the 
best marking machine. It has the power 
and the strength, together with accuracy 


*President, The Acromark Company, Elizabeth 4, 
New Jersey. 
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of control, that enable it to perform the 
marking of flat or curved surfaces with 
the utmost ease and satisfaction. 

All that is required is a simple hold- 
ing fixture for securing the marking die 
to the business end of the shaper ram, 
and a supporting surface, vise or clamp, 
to hold the work while marking. 

For the marking of cylindrical parts, 
such as rods, shafts or spindles, the set- 
up diagrammed in Figure 1 is simple 
and fast working. With each forward 
stroke of the ram, the cylindrical piece 
is contacted by the marking die and the 
mark is rolled in as the piece rolls for- 
ward. The marking die is held by the 
shaper ram, and the shaper table proper 
is provided with an auxiliary, hardened 
and ground work supporting plate of 
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Fig. 1. 
The power and rigidity of a shaper can be uti 


appropriate size to the job. The length 
of stroke and speed of the ram can be 
paced to the loading and unloading of 
the work by the operator. Spring wire 
locating fingers can be rigged to posi- 
tion the work for the start of the roll, 
so that the workpiece does not have to 
be painstakingly positioned by the op- 
erator. As the work is started rolling 
by the marking die, the spring wire re- 
tainers would momentarily be wiped 
aside. Just beyond the end of the work 
travel, as the work leaves the marking 
die, a chute could be arranged to feed 
the work into a tote pan. By such im- 
provisations a really high production 
marking rate can be attained. 

For the marking of flat parts or sur- 
faces the shaper can be tooled up as sug- 
gested by Figure 2. Here the marking 
die is in the form of a roller that is 
passed over the surface to be marked. 
The marking die or roll is fastened to 
the ram by the special roll holder. The 
piece to be marked is held in the shaper 
vise. As the ram travels forward, a pin 
on the marking roll contacts the edge of 
the work and brings the leading edge of 
the circular marking die into contact 
with the work, and as the roll progresses 
the markings are impressed on the work- 
piece. The ram travel can be timed to 
permit unloading of the work after the 
marking stroke if a fast working vise or 
work clamp is employed. 

As soon as the marking roll has 
passed over the work, the spring return 
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A straight line, solid marking die is eae over the cylindrical work by the shaper ram. 
ized for heavy-duty marking. 


arrangement on the roll shaft flips the 
marking roll around to its starting posi- 
tion. In the event that the work can- 
not be unloaded before the back travel of 
the ram, the pin again comes into play 
by riding across the workpiece, hence 
keeping the marking periphery of the 
roll die clear of the marked surface. 

The above innovations and expedients 
for production marking are predicated 
on the availability of toolroom or pro- 
duction department shapers for occa- 
sional marking jobs. Obviously the cap- 
ital investment in and potential earning 
power of such machine tools as shapers 
mitigates against their full-time use as 
marking machines. 

There are several comparatively low- 
priced, general purpose marking ma- 
chines available in sufficient variety of 
sizes and capacities to take care of all 
production marking requirements. Of 
these, one of the most popular is of 
either bench or pedestal design, is stur- 
dily constructed, and is as readily tooled 
for different jobs as the shaper setup 
described above. This machine, desig- 
nated as the Acromark No. 9A, is shown 
in Figure 3 as set up for the marking of 
cylindrical work such as rods, shafts, 
drills, bushings, ete. By one pass of the 
hand lever, a uniform mark of any de- 
sired depth is made and another piece 
is marked on the return stroke. Serial 
numbering is accomplished with an auto- 
matic numbering head and repeat num- 
bering results from a simple adjustment. 


TOOL & DIE JOURNAL 











An example of an easily devised, spe- 
cial anvil for supporting cylindrical, 
multi-diameter work is shown in the 
close-up of Figure 4. This same basic 
model, pedestal mounted and equipped 
with motor drive and clutch, is illus- 
trated in Figure 5. In this setup, the 
work support or anvil is a pair of rolls 
which permits the marking of flat pieces 
with a roller die and the marking of 
round pieces with a flat straight line die. 

In those instances where the parts to 
be marked are large and heavy, mark- 
ing machines of greater capacities 


Fig. 3. With this general purpose marking 
machine, each stroke of the hand lever performs 
a marking operation. 


Fig. 4. An example of an easily devised, 
special anvil for supporting cylindrical, multi- 
diameter workpieces. Where such work might 
be more valli supported by its ID, an anti- 
friction arbor aa ve employed. 


i 
\ 


(either hand or power operated) are de- 
signed to be mounted on a low platform, 
so the heavy pieces can be brought to 
the machine by truck and fed without 
lifting. The low mounting also gives 
the operator ample leverage, permitting 
him to stand in an upright position. 


Fig. 2. Here the shaper ram carries a marking roll in a special holder for rolling across and 
marking flat parts or surfaces. The work can be held by the shaper vise or by faster working 
clamps or fixtures. 
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Fig. 2 Here the shaper ram carries a marking roll in a special holder for rolling across and 
marking flat parts or surfaces The work can be held by the shaper vise or by faster working 
clamps or fixtures 
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Fig. 5. For high production demands these 
machines can be had in pedestal form and with 
motor drive and clutch. 


Special and irregular shapes can best 
be accommodated by the construction of 
holding fixtures that will bring the sur- 
face to be marked parallel to the travel 
of the marking die. Figure 6 is illus- 
trative of a setup such as is used for 
marking conical or spherical surfaces. 
An appropriately designed fixture facili- 
tates rapid loading and unloading of the 
work. This type of machine is often em- 
ployed for the simultaneous operations 
of repetitive marking and consecutive 
numbering, and combines marking die 
inserts in the frame of the machine with 
a numbering head for numerical serial- 
izing. 

All of these machines offer the eco- 
nomics of standardized type holders and 
interchangeable type which is made of a 
hardened alloy tool steel, machine en- 
graved and designed to withstand long 
marking service. Where only a company 
name, trademark or model number is the 
extent of the production marking, it is 
well to buy solid flat dies or roller dies 
engraved with that specific designation. 

Due to the lack of general informa- 
tion concerning engraved dies, even an 
experienced shop man may assume that 
any engraved steel die will do his mark- 
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ing. This is not so, and care should be 
taken to specify the right kind of en- 
graving. For steel marking, “heavy 
duty” engraving should be specified be- 
cause this will insure, if ordered from 
a reputable engraver, that the letters or 
numbers have a sufficient bevel to each 
character so as not to break as side pres- 
sure is applied during the marking 
travel. Marking die characters of slight 
bevel and knife-like edges break off eas- 
ily and cannot be repaired. This neces- 
sitates the replacement of costly engrav- 
ing. 


Fig. 6. With the proper holding fixtures the 
marking of spherical or conical parts 
simple as marking flats and rounds. 
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Annual Meeting of National 
Tool & Die Manufacturers 
Association 


The annual meeting of NTDMA will 
be held at the Congress Hotel, Chicago, 
October 23rd through the 26th. This will 
first big general membership 

Committee and Board of Di- 


be the 
meeting. 
rectors meetings will be held Wednesday 
and Thursday, with general membership 
scheduled Thursday and 
The annual Dinner-Dance will 
take place Friday evening, with Satur- 
day left open for sight-seeing. 


sessions for 


Friday. 
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Induction and Dielectric Data 
R.F. and Induction Heating Formulas 





GENERAL R.F. HEATING FORMULAS 


1. Load Thermal Power Requirement: 


Pkw = 2.93 X 10°‘ MC T (kilowatts). 
P = load thermal power require- 
ment. 
M=lbs/hr of material to be 
heated. 


C= specific heat of substance. 


.T = temperature rise in degrees F. 


2. Alternating Current Resistance Of A 
Conductor: 


R = .405 vy f dRac (ohms). 
R= ac 


f = frequency in cy/sec. 


resistance of conductor. 


d = dia of conductor in inches. 
Ra. de 


resistance of a_ solid 
ductor of equal dia. 


con- 


3. Capacitive Reactance: 


A 


_ (ohms). 

X = capacitive reactance (ohms). 
w = 27 f. 

C = capacity (farads). 


f = frequency (cy/sec). 


1. Radiation And Convection Loss From 
Surface (Thermal Losses): 


( T: , T: ) 
soa) (sis 


watts/sq in. 


W, = 37e 
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W = .001" 4/3 watts/sq in. 
ci 5/9 F 255.4. 
F degrees F. 


H = 5/9AF. 


e = relative emissivity 1 for 
black body radiation. 


5. Inductive Reactance: 

X 27 fL ohms. 

X inductive reactance (ohms). 
f frequency cy/sec. 


L inductance in henries. 


INDUCTION HEATING FORMULAS 


1. Power Input Into A Non-Magnetic 
Cylinder: 


16.3H.’ ; 
P d Vfp X 10 
(watts/cu in). 
P, = power density in watts/cu in. 
H. peak magnetizing force 


(oersteds). 

P = resistivity of work in micro- 
ohms-cms. 

d= outside diameter of cyl in 
inches. 


f = frequency in cy/sec. 


2. Power Input Into A Non-Magnetic 
Slab: 


8.15 H.* Vfp X 107 


t 
(watts/cu in). 


Py 


























P, = power density in watts/cu in. 
Il, = peak magnetizing force 
(oersteds). 


p == resistivity of work in micro- 
ohm-cms. 


t = thickness of slab in inches. 


f = frequency in cy/sec. 


3. Power Input Into A Magnetic Cylin- 
der: 


$7 X10" 
T= /_ a” 


(watts/cu in). 


2! be 


ry power density in watts/cu in. 
d = dia of cylinder in inches. 


p = resistivity of material in 
micro-ohms-ems. 


f = frequency in cy/sec. 


H. = peak magnetizing force 
(oersteds). 


4. Power Input Into A Magnetic Slab: 


cia! wi 

‘a : it Vpf H.”” 
(watts/cu in). 

P, = power density in watts/cu in. 


p = resistivity of material in 
micro-ohms-cms. 


f = frequency in cy/sec. 


H, = peak magnetizing force 
(oersteds). 


t thickness of slab in inches. 


uw 


Depth Of Current Penetration In A 
Non-Magnetic Conductor: 


5 = 1.98 4/ + (inches). 


56 = depth of current penetration. 
p = resistivity of work in micro- 
ohms-cms. 


f = frequency in cy/sec. 





6. Depth Of Current Penetration In 
Magnetic Conductor: 


Hop 
5 a 
5 1.98 BT 


6 == depth of current penetration. 


(inches). 


H, = peak magnetizing force 
(oersteds). 


p = resistivity of material in 
micro-ohms-ems. 


f = frequency in cy/sec. 


B = flux density in material— 
gauss (usually assumed as 
16,000). 


Coil Voltage And Current: 


E =H, (2.86 X 107% NAFK.) volts 
(rms). 


1 
] H, (1.48 N -) amps (rms). 


E = coil voltage in volts (rms). 
I = coil current in amps (rms). 


H, = peak magnetizing force 
(oersteds). 
N number of turns in coil. 
A = cross section area in coil 
(sq in). 
1 = length of coil in inches. 
K. = coil voltage factor. 


F = frequency in cy/sec. 
8. Coil Inductance: 


r’n* ' ; 
—_—_-—-microhenries. 
9r+101 


r= mean radius of coil. 
n = number of turns. 
1 = length. 
~*Formula applicable only if depth of 
penetration (5) is less than % thickness 
(t) of slab or less than the wall thickness 
(t) of a cylinder and if the wall thick- 
ness is less than 1/10 of the diameter of 
the cylinder. 
Courtesy of the Industrial Electronics 
Division, Westinghouse Electric Corpora- 
tion, Baltimore, Maryland. 
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Approximate Blank Diameters for Drawn Shells (inches) 










































penny | DEPTH OF DRAW (inches) 

(inches) 10.00 | 10.50 11.00 ° | 11.50 12.00 
3.125 | 11.61 | uss | 12.13 «| ~—«12.39 12.64 
3.250 | 11.86 12.13 12.39 12.65 12.90 
3.373 | 12.10 12.37 12.64 12.91 13.17 
3.500 | 12.34 12.62 12.89 13.16 13.43 
3.625 12.57 12.86 13.14 13.41 13.68 
3.750 | 12.80 13.09 13.37 13.65 13.93 
3.875 | 13.04 | 13.33 13.62 13.90 | 14.18 
4.000 | 13.26 | 13.56 13.85 14.14 | = 14.42 
4.125 | 13.49 | 13.79 14.09 14.38 | 14.66 
4.250 13.72 | 14.02 14.32 14.61 | 14.90 

| 
4.375 13.93 | 14.24 14.54 14.84 15.13 
4.500 4.15 | 14.45 14.77. | 15.07 15.37 
4.625 14. 36 14.68 | 14.99 | 15.30 15.60 
4.750 14.57 14.90 15.22 | 15.52 15.83 
4.875 14.79 15.11 15.43 15.74 16.05 
5.000 15.00 15.33 15.65 15.97 16.28 
5.125 15.21 15.54 15.87 16.19 16.50 
5.250 15.41 15.75 16.08 | 16.40 16.72 
5.375 15.61 15.95 | 16.29 16.61 | 16.93 
5.500 15.82 16.16 | 16.50 16.83 17.15 
5.625 16.02 16.36 16.70 | 17.04 17.36 
5.750 16.21 6.87 | 16.91 | 17.25 17.58 
5.875 16.42 16.77 17.11 | 17.45 17.79 
6.000 16.61 16.97 17.32 | 17.66 18.00 
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Approximate Blank Diameters for Drawn Shells (inches) 























= DEPTH OF DRAW (inches) 
(inches) |  .500 625 | .750 | .875 | 1.00 1.125 
ae oe | — Lees ss senile 
6.250 7.18 7.39 | 7.60 | 7.80 8.00 8.19 
6.500 7.43 7.64 | 785 4 8 06 | 8.26 8.45 
6.750 7.68 7.90 | 8.11 8 31 | 8.51 8.71 
7.000 7.93 8.15 | 8. 36 8.57 8.77 | 8.97 
7.250 8.18 8.40 | 8.62 8.82 | 9.03 | 9.22 
7.500 8.44 8.66 | 8.87 90s | 9.28 | 948 
7.750 8.69 8.91 | 9.12 9.33 | 9 54 9.74 
8.000 8.94 9.16 9 38 9.59 9.79 10.0 
8.250 9.19 9.41 | 9.63 934 | 10:05 10.25 
8.500 9.44 9.66 | 9.88 10.10 | 10.30 | 10.51 
8.750 9.69 9.92 | 10.13 1.33 | 10.56 10.76 
9.000 9.95 10.17 | 10.39 10.60 | 10.81 11.02 
9 250 10.20 10.42 | 10.64 10.85 | 11.07 | 23.97 
9.500 10.45 10.67 10.89 21.31 tz .a2 | 1.33 
9.750 10.70 10.92 11.14 11.36 11.57. | 11.78 
10.000 10.95 11.18 | 11.40 11.61 11.83 | 12.04 
10.250 11.20 11.43. | 11.65 11.87 12.08 | 12.29 
10.500 11.45 11.68 | 11.90 12.12 | 12.33 | 12.54 
10.750 11.70 1.93: | 12:15 12.37 12.59 12.80 
11.000 11.95 12.18 12.40 12.62 12.84 13.05 
11.250 12.20 12.43 12.67 12.91 13.09 | 13.30 
11.500 12.45 12.65 12.90 13.11 13.35 | 43.56 
11.750 12.66 12.92 13.16 13.39 13.59 13.82 
12.000 12.96 13.20 13.42 13.63 13.86 | 14.07 
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TDJ SHOP DATA SHEET no. 49 
Approximate Blank Diameters for Drawn Shells (inches) 

SHELL DEPTH OF DRAW (inches) 

DIAM. 

(inches) 2.000 2.250 » 500 2.750 3.000 3.250 
6.250 9 44 9 76 10.07 10. 38 10.68 10.96 
6.500 971 10.03 10.35 10.66 10.96 11.25 
6.750 9.97 10.31 10.63 10.94 3.25 11.54 
7.000 10.24 10.58 10.90 11.22 11.53 11.83 
7.250 10.51 10.85 11.18 11.50 11.81 12.11 
7.500 10.78 11.12 11.45 11.77 12.09 12.39 
7.750 11.04 11.39 11.72 12.05 12.37 12.68 
8.000 1.31 11.66 11.99 iZ.32 12.64 12.96 
8.250 Sy 11.92 12.27 12.60 12.92 13.23 
8.500 11.84 12.19 12 53 12.87 13.20 13.51 
8.750 12.10 12.46 12.80 13.14 13.47 13.79 
9.000 12.36 i242 13.07 13.41 13.74 14.07 
9.250 12.63 12.99 13.34 13.68 14.02 14.34 
9 500 12.89 13.25 13.61 13.95 14.29 14.61 
9.750 LP ae te 13252 13.87 14.22 14.56 14.89 
10.000 13.41 13.78 14 14 14.49 14.83 15.16 
10.250 13.67 14.04 14.40 14.75 15.10 15.43 
10, 500 13.93 14.30 14.66 15.02 15.36 15.70 
10.750 14.19 14.56 14.93 15 29 15 63 15 97 
11.000 14.45 14.83 15.19 15.55 15.90 16.24 
11.250 14.71 15.08 15.4( 15.82 16.17 16.52 
11.500 14.97 15.35 is 99 16 OS 16 43 16.78 
11.750 13:22 15.60 15.98 16.34 16.70 17.05 
12.000 15.50 15.88 16.24 16.61 16.96 iy. 32 
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IT’S A LEMPCO 
PRECISION 
ANTI-FRICTION 
DIE SET 


OR increased die life .. . faster production... 
greater economy... put Lempco Anti-Friction 
Die Sets to work for you. 


Lempco Die Sets are equipped with ball or roller 
bearing guide pins. As a result, dies can be set up 
by hand without the use of hammers, mauls, jacks 
or pry bars. This eliminates production delays 
caused by accidents to dies and punches... saves 
up to 60% of die setter’s time . . . means extra 
profit for you. 


Lempco Anti-Friction Die Sets have been run over 
long periods on a special press at speeds of 2090 
strokes per minute. To assure positive accuracy, bear- 
ings have pre-load of .0015”. All surfaces including 
extremely long bosses are ground to exceptionally 
close tolerance. 


Place your order today and make sure you cash in 
on all the money-saving features offered by Lempco 
Precision Anti-Friction Die Sets. 

© Write for ‘Facts About Lempco Precision Anti- 
Friction Die Sets.” It’s afully illustrated catalog which 
lists all the advantages Lempco Die Sets have for you. 







New 
“Long Neck” 


END MILLS MADE 
BY MELIN 



























Se 
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Standard Long Neck 


MELI 



















DEEP CAVITY MILLING IS EASY WHEN YOUR 
TOOL IS A MELIN “LONG NECK” END MILL. 
Designed for greater accessibility to hard-to-reach 
cavities, Melin **Long Neck’? End Mills are made 
for long life at high speeds. Created to fill a definite 
milling need, these tools are available in the standard 
bottom cutting and ball or radius ends. Each ** Long 
Neck” Mill is ground only slightly undersize between 
the flutes and the shank for clearance, thus main- 
taining maximum strength. Sizes offered range 
from °4" to 3%" dia with 3" shank, 234” to 3’ \" overall 
shank, 374%" and 414" 






length; *;," and 14" dia with 4 
overall length. These **Long Neck” Mills can also 
be furnished in '," diameter—%<" shank in the 


two-flute series. 





MELIN “LONG NECK” AND STANDARD 
THREE-FLUTE END MILLS GIVE YOL 
THESE SPECIAL ADVANTAGES: 

1. PERFECT BALANCE FLUTE DESIGN. 
Scientifically designed flutes guarantee extra 
sturdiness and more efficient chip disposal— 
eliminates flutter, chatter and = excessive 
spindle strain at high speeds—permits 
roughing and keyway milling to be done 
within closer limits and with a smoother 
finish. 

2. MORE EFFICIENT CUTTING EDGE. 
The combination of first and second back 
offs provides stronger, keener, longer lived 
cutting edges. Hollow ground flutes permit 
faster, cleaner cutting with minimum heat 
generation—all decarburized metal ground 
off. 

3. POSITIVE UNIFORMITY. The Melin— 
patented Lead-Master—automatically con- 
trols every machining operation throughout 
production—every flute has got to be the 
same. 

4. GUARANTEED CONCENTRICITY. Con- 
centri-matic Machine—another Melin ex- 
clusive—makes eccentricity impossible. 


isk Us for YOUR Copy 
of Our Complete Catalog 


Territories Open for Representatives 








TOOL COMPANY, INC. 


Dept. TD, 1331 Phillips, S. W. 
Grand Rapids 7, Michigan 





TOOL & DIE JOURNAL 




















INDUSTRIAL DIGEST 





Science « Research e Methods + Tooling » Production » Trade News and Reports 





A magnetic gage for measuring the 
thickness of thin coatings on steel was 
developed at Frankford Arsenal, Phila- 

delphia, during 


the war. Es- 

Magnetic sentially, the 
Thickness device consists 
of a_ solenoid 

Gage containing a 


soft, movable 
iron core and 
is equipped with a suitable indicator 


scale. An alternating current is used to 
energize the solenoid. 

In operation, the solenoid is placed 
over the steel coating, so that its iron 
core is magnetically attracted to the 
coating. The core is then lifted to a 
“critical” position, at which the attrac- 
tion of the solenoid for the core will just 
overcome that of the steel. The “criti- 
cal” position varies with the thickness 
of the coating. The operator takes a 
reading from the indicator scale at this 
point. 

Voltage variations within reasonable 
limits did not affect the accuracy of the 
instrument. The maximum error of the 
device ranged from plus or minus five 
percent for films 0.002 inch thick, to 
plus or minus three percent for thicker 
coatings. 

Further expansion of the General 
Electric Chemical Department with the 
formation of a metallurgy division with 

Pittsfield, 


Mass., head- 

G.E. quarters has 
been an- 

Moteliuesy nounced by 
Division Dr. Zay Jef- 
fries, Com- 

pany vice- 


president and general manager of the 
Chemical Department. 

The new division, representing the 
third operating unit to be incorporated 
in the Chemical Department, will handle 
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the sale of various types of permanent 
magnets and metallurgical products. 
Principal among these is the permanent 
magnet material known as alnico, an al- 
loy containing iron, nickel and alumi- 
num as essential ingredients, and gen- 
erally also cobalt, which alloy is used 
extensively in motors and generators and 
which has made possible new designs of 
precision equipment. Another impor- 
tant product is vectolite, the first non- 
metallic, non-conducting magnet mate- 
rial ever made. Metallurgical products 
include fernico, genelite, tungsten boats 
and precision castings. 

The American Society for Metals has 
announced that Dr. Edgar C. Bain has 


been awarded the Albert Sauveur 
Achievement 

Award for 

Dr. Edgar C. Bain 1°46. Dr. Bain 
Awarded is vice presi- 


dent in charge 

1946 Honors of metallurgy 

and research 

of the Car- 

negie-Illinois Steel Corporation, Pitts- 

burgh, Pennsylvania. Formal award of 

the scroll and plaque will be made on 

November 21st at the American Society 

for Metals’ annual banquet, held as part 

of the National Metal Congress and 
Exposition at Atlantic City, N. J. 

This year’s award was made on the 
basis of the recipient’s conception of a 
new approach to the heat treatment of 
steel. The citation states that “prior to 
the work of Bain, relatively little was 
known about the mechanism of the hard- 
ening of steel. True, people had known 
from earliest times that steel, having 
been heated to an elevated temperature, 
would become soft if cooled slowly and 
would be hard if cooled rapidly. When 
the microscope was applied to steel, it 
was learned that the soft material was 
characterized by a microscopic structure 
called pearlite while the structure of the 
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hard material was called martensite. But 
as to precisely how and exactly when 
these structures formed, very little was 
known.” 

“Dr. Bain conceived the idea that the 
mechanism of heat treatment might be- 
come known if each step in the cooling 
was investigated, examining the product 
formed at each temperature level during 
cooling. This concept was not so sim- 
ple as it may seem, for it involved the 
additional realization, until then un- 
known, that at each temperature level 
the transformation occupied time and 
that the product could therefore be 
studied as it formed... .” 

The purpose of the Sauveur Award 
is “to recognize a metallurgical achieve- 
ment which has stimulated other organ- 
ized work along similar lines to such an 
extent that a marked basic advance has 
been made in metallurgical knowledge.” 
Further, “awards are made only after 
the pioneering work has proven by time 
to have conformed to the purpose for 
which the award is made.” 

The first of a series of two Confer- 


ences on Quality Control and closely 
allied topics was held at the Provi- 
dence, R. L., 

plant of Fed- 

Quality eral Products 
Corporation, 

Control pie 13th to 
Conferences 16th inclusive. 


A second Con- 

ference is 
planned for September 10th to 13th. 
These Conferences were sponsored at 
this time to meet a growing demand 
for authoritative discussion of the sub- 
ject, so vitally related to the needs of 
industrial production now, and in the 
immediate future. The specific purpose 
of the August Conference was to demon- 
strate, under actual practical factory 
conditions, just how and where Quality 
Control, Statistical Methods, Gaging and 
Inspection was made to play. The pro- 
gram included a practical description of 
the statistical technique and profitable 
applications of Quality Control. The 
Shop Use of Acceptance Sampling, Se- 
quential Sampling, Per Cent Defective 
Methods of Scrap Control, Batch and 
Chart Control, Visual 100% and Patrol 
Inspection was also discussed. A new 
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and most important section of the pro- 
gram was a period devoted to gage de- 
sign, a subject heretofore held in the 
hands of experts. 

Gaging by the various mechanical, in- 
dicating, electric and electronic methods 
was also shown. The management aspect 
of Quality Control, including Training 
Cost and Justification angle was also 
dealt with. The series of discussions 
were led by specialists, selected as par- 
ticularly competent in their respective 
fields. 

Members of the Sales Engineering 
Staffs of Pratt & Whitney Co., Hartford, 
and Taft-Peirce Mfg. Co., Woonsocket, 
R. L., will collaborate, together with the 
following: R. A. Cotter, Quality Control 
Engineer, U. S. Time, Inc., Waterbury, 
Conn., W. R. Purcell, Quality Control 
Manager, Sylvania Electric Products, 
Salem, Mass., C. J. Hudson, Quality 
Manager, The Norton Co., Worcester, 
Mass., John Greacen, Chief Inspector, 
The Bristol Co., Waterbury, Conn., C. J. 
Kirchen, Statistician, Remington Arms 
Co., Bridgeport, Conn., Fred Stone, Di- 
rector of Engineering, Wanskuck Mills, 
Providence, R. I., and Dr. J. M. Juran 
of Wallace, Clark Co., and New York 
University. 

Comprehensive data on the low-tem- 
perature properties of ferrous and non- 
ferrous metal alloys, based on informa- 
tion available 
as of Septem- 
ber, 1941, are 
contained in a 
591-page_ re- 
port now on 
sale by the 
Office of Tech- 
nical Services, Department of Commerce. 
The data were compiled by A. E. White 
and C. A. Sibert of the University of 
Michigan under a wartime contract with 
the National Defense Research Com- 
mittee. 

A general summary of the investiga- 
tors’ main observations is contained in 
the report and the following are some of 
their conclusions: 

1. The physical properties of non-fer- 
rous materials at room temperatures are 
either maintained or improved at sub- 
zero temperatures. 

2. Ferrous materials increase in hard- 


Low Temperature 
Properties of 
Ferrous and 

Non-Ferrous Alloys 
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ness, tensile strength, and yield point at 
sub-zero temperatures, but show a de- 
crease in value for reduction of area, 
elongation, and impact resistance. 

3. The transition temperature from a 
tough to a brittle type of fracture is 
not constant with alloys of the same type 
and varies even with materials of sub- 
stantially the same composition. Among 
the factors which appear to affect the 
transition temperature are the grain size 
of the material, the carbide size and dis- 
tribution, the size and distribution of 
non-metallic particles, the size of sample 
and type of notch, and the type of im- 
pact testing machine. 

4. The most outstanding element 
which aids in maintaining good impact 
resistance at low temperatures is nickel. 
Copper is beneficial, but not so satis- 
factory as nickel. 

5. In general, it appears that any 
element which will form a solid solution 
when combined with ferrite tends to im- 
prove low-temperature resistance, while 
any carbide forming element, in the pres- 
ence of substantial amounts of carbon, 
tends to decrease low-temperature im- 
pact resistance, according to the investi- 
gators. 

The report comprises seven volumes 
of data, classified into two main sections, 
non-ferrous metals and alloys, and fer- 
rous alloys. Each group is divided into 
several sub-groups according to alloy 
types. Composition, heat treatment, 
tensile test data, impact properties, and 
other relevant data are given for the 
alloys considered. An index is provided. 

Semi-continuous casting of rolling and 
extrusion stock was highly developed by 
the German light metal industry during 

the war, ac- 

cording to a 

German Light 31-page report 

Metal Industry =" °" sale by 

the Office of 

Report Technical 

Services, De- 

partment of 

Commerce, Washington 25, D. C. An- 

other major development in the German 

industry was the use of electrical resist- 

ance furnaces in combination with in- 
duction melting. 

This report on German technique in 
the production of light alloys was pre- 
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pared by Dr. P. M. Haenni of the Cana- 
dian Military Headquarters and T. J. 
Peake, Superintendent of Technical Ap- 
plications of Metals, Ministry of Supply, 
for the British Intelligence Objectives 
Sub-Committee. 

The most commonly used semi-continu- 
ous casting method was the “Wasser- 
guss” (water spray) system, developed 
by the Vereinigte Leichtmetallwerke, in 
Hanover. A water-jacketed aluminum 
or copper mould, with a movable bottom 
mounted on a hydraulic ram, was used 
to make metal bars. As the metal solidi- 
fied, the ram moved downward and the 
bar emerged from the mould. The bars 
were cooled by water running through 
the water jacket and then passing 
through holes or slits in the bottom of 
the mould. Further cooling was obtained 
by passing the bar into the tank contain- 
ing circulating water. 

Another type of water-jacketed mould, 
with a movable wall, was used for semi- 
continuous casting of narrower ingots. 
The movable wall was raised gradually 
as the liquid metal was poured into the 
mould. 

In most aluminum alloy producing 
plants in Germany, melting was done in 
induction furnaces with an inclined 
hearth, permitting the metal to run down 
to the cooler part of the furnace as it 
melted. Metal was transferred from the 
melting to the holding furnaces by grav- 
ity or suction. The holding furnaces 
usually were of the electric resistance 
tilting type. 

Other major developments in the Ger- 
man light metal industry were the roll- 
ing of tapered section sheet for aircraft 
and electrolytic refining for scrap re- 
covery. 

The Germans lagged behind the Allies 
in the use of high-strength, artificially 
aged aluminum alloys for aircraft; in 
brazing of aluminum alloys; rolling of 
propeller blades; and in the use of high- 
purity, heat-treated aluminum casting 
alloys, according to the investigators. 

The report covers German processes 
for reducing aluminum, casting ingots, 
manufacturing aluminum and magnesi- 
um alloy castings for engine components, 
and for producing alloy sheet, extru- 
sions, tubes and forgings. 
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FOR FURTHER INFORMATION FILL 
IN KEY NUMBERSON POSTAGE- 
FREE INFORM-A-GRAM INSERT 


FLY CUTTING, SLOTTING, FLAT SURFAC- 
ING, STRADDLE MILLING, GEAR CUTTING, 
FORM MILLING AND BORING are operations 
performed by the New-Field Universal Fly 
‘utter. Each of the cutters can be set in any 
f a wide range of positions and is locked by a 
single screw. Therefore, complicated cuts are 
oken down into simple patterns by grinding 
ind setting each bit for a portion of the cut. 
The job is then run with one setup. Complete 
jetailed information will be furnished by the 
NEW-FIELD MACHINED PARTS CoO., Dept. 
549 W. Randolph St., Chicago 6, Ill., or use 
FORM-A-GRAM Key No. A54-P. 

"EJECTOR TYPE CARBIDE TOOL is made u; 
1nd an insert bit of solid carbide 
ld in place mechanically and can 
replaced with a new one. It is 
eliminate all outside holding mech 
fre quently interferes with the flow 
; large insert carbide bit can take 
1 heavy feeds. The bits are easily 
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uo 













Canmoe TIP FRLLER Pt 
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1 for regrinding, and being long, a 
1any regrinds, give excellent tocl life, and lov 
sts. Literature is available from 


a PART. oe 1-68, 21650 























UPER 
Hoover Detr , Mich. INFORM-A-GRAM 
Key No. 168-P. 
ACTUATING PILOT VALVES and other con 
| struc s smoothly and efficiently, is the 
inction of “th new Barnes Midget size Sole 
id. This sturdy instrument has been tested 
64 actuations a minute, hour after hour, for 
ix months and was operating smc y and 
fficiently at the end of this period. Complete 
information and engineering data will be sent 


yuest from JOHN S. BARNES CORP. 


tay) Dept. 38, Rockford, Ill., or use INFORM-A 
xRAM |} 5 N A38-P. 


Ley N 


EFFICIENT GRINDING, LAPPING, AND 
POLISHING with diamond compounds is de- 

ndent nthe jiamond particles being 
iniformly graded. As all diamond particles, 
less of size, have approximately the 
ber of cutting points, the smallest 
nt with the job is the most 
Hyprez Diamond Compound is 
graded and packed in pyrex car- 
2s with syringe applicator. Complete 
nt on request from the ENGIS 


Dept. 9-39, 431 South Dear- 








INFORM-A- 


NEW DEVELOPMENTS + IMPROVEMENTS «+ COST AND TIME SAVERS — 



























































ON PARADE 


A VARIETY OF BORING, TURNING. 
GROOVING, PROCESSING AND Lamenaapes~y 
OPERATIONS, difficult to handl di- 
nary -—" ment, al ] 

cing and I 
se on Gi idings & L 






us feed f 





s. The attachm ves unust y 
ful in mac deine work pieces which are 
large and cumbersome and which 


cannot be 





easily reset. Complete details on this facing 
ind boring head will be sent on request fr 
GIDDINGS & LEWIS MACHINE TOOL C 





pt. 43, Fond du Lac, Wis., or use INFOR)} 
A-GRAM Key No. 4 3-P. 
LIGHT WEIGHT CARBIDE FILE with alumi 
_— ler can be used for filing nzé 
nd hardened steels. The filing surfa 
cay tool is a carbide insert, 4” long by %4” 
and is single cut with 34 teeth per incl 





















n the same angle as standard mill files 
has been d ed primarily for 
lerir if 1 st Ss 
1 at spe Ipm 
la n us 
I met ional informatior 1 
Bz | <i it N 
INF RM A-GRAN 82-F 
an SPEED ‘REDUCTION is n 


details o 
had from MIC 
7171 E. McNich etroit 17 
INFORM-A-GRAM Key No. 47-P. 

" PLUNGING INTO METAL OR PLASTICS 
AND MILLING IN THE SAME ren geil is 


Jone with the 


plete 





new carboloy tip ped ¢ 





DIFFICULT 
PROBLEMS are 


pores -o ginal Pgegpatayst 
lified thro 1 a new elec 


SY gi crontinie 
ier wnhicn nunu- 
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ously records one or two temperatures on a allows increased spindle speeds without 
24 hour circular chart. In designing the Bailey danger of the tool digging into the work at 
Pyroton Potentiometer Pyrometer, continuously the thread ending. Descriptive literature is 
moving or vibrating parts have been elimi- available by writing FOULK ENGINEERING 
nated from the measuring system, thus insur- CO., Dept. 82, 4208 Airport Rd., Cincinnati 26, 
Ohio, or use INFORM-A-GRAM Key No. C82-P. 

DRESSING PRODUCTION HONING STONES 

ae to keep them at their top-cutting efficiency is 
facilitated by a new diamond dressing tool 

announced by Sunnen. This new dresser 
quickly breaks the glaze and restores cutting 


AC POWER SUPPLY +{ 
CONTROL DIAL 





action without wearing the stone out-of-true or 
ae = fracturing the bond. Detailed information will 
THERMOCOUPLE be sent on request from SUNNEN PRODUCTS 
. . CO., Dept. 5-83, 7947 Manchester Ave., St. 
Louis 17, Mo., or use INFORM-A-GRAM Key 














ing trouble free service. This instrument is 


described and illustrated in Bulletin 232, avail- No. 583-P. , 
able on request from BAILEY METER CO., HOLDING SMALL PARTS, such = instru- 
Dept. 9-54, 1050 Ivanhoe Rd., Cleveland 10, ments, is facilitated by a new small adjustable 


Ohio, or use INFORM-A-GRAM Key No. 954-P. precision vise recently announced. Unlike the 

FOULK RETRACT-A-TOOL holders are now ordinary vise in which the front jaw moves, 
made in two extra sizes which accommodate 
an unusual formed threading tool for external 
thread chasing. Shown herewith is a No. 1 
size Retract-A-Tool mounted with one of these 


the Nelson Precision Vise has the front jaw 


Neilson 





stationary and only the rear jaw moves. The 
vise can be secured to a work bench or it 
can be held in the hand with the work in 
place, as it weighs only one pound. Complete 
details will be furnished by FORTUNE MFG 
& SALES CO., Dept. 19, 4221 Beverly Blvd., 
four cutting edged, formed threading tools. Los Angeles 4, Calif., or use INFORM-A-GRAM 
The Retract-A-Tool automatically snaps the Key No. J19-P. 

tool away from the work at the end of each PRESSURE-COMPENSATING PACKING 
threading cut at precisely the same point. This RINGS. The tendency of some types of ’’V’ 
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NEW SPEED 
and ACCURACY « 


& 
WITH MICROLEX he 


ANTI-FRICTION 
DIE SETS eee Microlex Die Sets have ball or roller bearing guide 


pins which reduce die setter’s time . . . enable you to 
get into production quicker. . permit fast press 
speeds. Microlex Die Sets eliminate all down time 
caused by bound, scored or galled pins. Bearings have 
pre-load of .0015” to prevent play between guide 


= and bushings. 
You don’t have to wait to cash in on the 
profitable advantages offered by 
LEE xX Microlex Die Sets. A large number 
/\ ¢ sizes are ready for imme- 


diate shipment. 





EVANS REAMER AND MACHINE CO. 


529 S. Main Street New Lexington, Ohio 


/HERE’S THE EXTRA 
HELP YOU NEED IN-- 


PRODUCT DESIGNING PRODUCT ENGINEERING 
TOOL DESIGNING MACHINE DESIGNING 
GENERAL DRAFTING PLANT LAYOUT 
ELECTRONIC ENGINEERING 

TECHNICAL ILLUSTRATING 

PRODUCTION ILLUSTRATING 

ARCHITECTURAL DESIGNING AND 

STRUCTURAL DETAILING 


Design Service Co.'s engineering ond drafting stafts can assist you in all the 
above crafts where your Pp ondeng g progroms ore logging. 
Adequate facilities and skilled help is at your disposal under your super- 
vision if so desired. 



























We can also arrange to have any number of men from our staffs work at 
your offices for as long a period as may be required 


Write or call for full particulars. 


DESIGN SERVICE CO. 


OFFICES IN 
NEWARK, N.J. NEW YORK, N.Y. PHILADSISl PA. CLEVELAND, OHIO 


3 William St 40 Exchange P! 1604 Walnut St 4614 Prospect Ave 
MArket 2-4310 HAnover 2-7765 pineal 354) EXpress 6040 
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ducts. It is chemica 


nr ly engi 
n¢ st specific needs of the individual 





L o that his product is delivered 
in as perfect condition as when it passed 
ispection. The illustration shows a gage 
ir Peel at the Jansson Gage Cc 

shows their tools 
protected against 
considerable ex 





inal u 


lipped in Seal 








image I 
truck. For ier information and literatur« 

=L, INC., Dept. TJ, 903 Hammond 
it 26, Mich. INFORM-A-GRAM Key 


dropping or being 








No. G35-P 
HIGH SPEED PRECISION FLAT LAPPING 
f single pieces or production runs of hardened 
steel, quartz, and glass, is the purpose for 
ch tl vitfire flat lapping machine was 
machine finishes each piece t 











1esigne 


1 high polish with a possible surface finish as 
fine as 2 rms micro-inches. Requests for further 








A MIDG 
portable for the plastic coating of plug 
gages, hide tipped tools, etc, is no 
AEROIL PRODUCTS CO., Dept. 
w York, N. J. In this tank the full 
load” temperature is increased 
1 start to dipping temperature within 


stead of hours. 
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GIBSON 


“NOW 


DEVELOPS 
BETTER 


SPRINGS 


—utilizing new and old ma- 
terials in new designs to save 
space and weight— often 
with increase in spring life, 
capacity and efficiency. 


Range of effective usages has been considerably 
increased. More intricate shapes and bends 
are now possible. Heat treatment and heat 
setting have been greatly refined. Investigate! 


THE WILLIAM D. GIBSON CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 
1800 CLYBOURN AVENUE CHICAGO 14, ILLINOIS 


NORTHERN 


TWIN RING 
GAGE HOLDER 


e@ Holds rings firmly with- 
out distortion. Pressure is 
applied axially instead of 
radially as is necessary 


with the ordinary holder. 






With this holder there is no need 
to grind outside diameters. Saves 
time in assembly. Rings are 
quickly and easily replaced. Light 
in weight . . . about half the 


weight of ordinary gages. 


Northern fool and Die Company © S,evce ier Avene 
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It also features a neon pilot light for swift 
visual checking and a cover which is easily 
removed with an insulated plastic handle. 
INFORM-A-GRAM Key No. 776-P. 

NORK HERMAPHRODITE CALIPERS, No. 
600, featuring round legs and stiff springs, are 
introduced by NORK PRODUCTS CO., Dept. 
DJ, 5897 South Main St., Los Angeles 3, Calif. 
This caliper also incorporates a spool and leg 
assembly of tapered fit. Like those used in 





other Nork quality tools e scribing point is 
easily replaceable. Precision made and highly 
polished, Nork Hermaphrodite Calipers No. 
600 are available in either the 4” or 6” size. 
INFORM-A-GRAM Key No. 989-P. 
STAR LIVE CENTERS, sturdily and compact- 


ly constructed without overhang and having 











the same general dimensions as standard 
dead centers, are now marketed by SAMUEL 
S. GELBER CO., Dept. 58, Chicago 6, Ill. The 
Star Live Center embodies a high grade alloy 
tool steel spindle hardened to 64 Rockwell and 
precision ground. Its thrust type ball bearings 
and radial roller bearings are all ground and 
turn on an anti-scoring concentrated lubricant 
which withstands pressure greater than 50,000 
lbs. psi. Write the company for detailed infor- 
mation, or use INFORM-A-GRAM Key No. 
H58-P. 

ELECTRICALLY HEATED WAX DIPPING 
TANK speeds wax dipping and rust proofing 





7, 


Thermostat control assures accu- 


operations. 
rate temperature at all times, preventing over- 
heating or discoloration of the wax. Sizes 
range from 5 gallon to 300 gallon capacity. 
Further details may be obtained from D. C. 
COOPER COMPANY, Dept. 89, 1467 So. Michi- 
gan Ave., Chicago 16, Ill. INFORM-A-GRAM 
Key No. G89-P. 

PNEUMATIC THREE-WAY PILOT VALVES 
for use with controlled air powered machine 
tools have lately been introduced. One such 
compact valve shown herewith is only 3%” 
long with a fully extended piston. Used nor- 
mally open or closed as either a three-way or 
two-way valve with one port plugged, the 
CRV valve serves in the operation of air 
cylinders, motors, controls, and single acting 
cylinders which equip air vises and chucks. 
Information on the application and operation 
of these valves will be furnished on request 
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MILLING - DRILLING - BORING 
ATTACHMENT ror Heavy ty 


Photo shows Rusnok head used to convert an old 
type milling machine into high speed, versatile, 
productive equipment. Uses many types of cutters 
on a wide range of work. Easily mounted—tilts 
to any angle. Large size spindle (No. 9 B & 8 
taper). Takes 4,” to %” end mills. Large quill 
with 4” travel, counter balanced, hardened and 
ground. Six speeds 250 to 3000 RPM. Lever and 
worm feeds. % h.p. motor. Specially engineered 
by RUSNOK to meet modern demands for high 
speed, high precision, heavy duty end mill opera- 
tions. 
Prompt delivery 


Write for illustrated Circular 
and Prices 


RUSNOK TOOL WORKS 


4840 WEST NORTH AVE. CHICAGO 39, ILL. 








H. E. DICKER : P D., 321TD Albany St., Springfield, Mass. 
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from the MODERN PRODUCTS, LTD., Dept. 59 
352 So. Grand Ave., Los Angeles 15, 
use INFORM-A-GRAM Key No. H59-P. 

RESINOID-BONDED DIAMOND ABRASIVE 
WHEELS designed particularly for sharpening 
carbide tools are announced by THE WICK: 
MAN CORP(C 15533 Wood- 


YRATION, Dept. 5-26 


Calif., or 





row Wilson Av 
American made wheels duplicate in des 


the Wickmar 


made in England for the past ten years and in 





1 
nd wheels 


wt 








Wickman’'s Canadian plant for a number of 
years. They will be marketed through a nation 
wide distributor organizati Additional de- 
tails are available upon request, or use 





INFORM-A-GRAM Key 
SAFER CUT-OFF WHEELS | vide for gre 


er th in usua er 


1 lal s} 1 and free cutting a 




















Q 


ie available 


ys SM4p, 


% 


Acahd 1G-F 
HAYFLEX 


TESTED REC, RM 
ania aes 


new 


wheels extremely flexible for b 
se following of contours in cutting. 
be sent on 

INFORM-A-GRAM 


information will 





nr 
Pp 


tuliing. iney 


ABRASIVE PRODUCTS C 
U h 


lass. Their 


ompany, or use 





are shown hers 
BAY STA’ 
Dept. T 2 





) 


entire 





cotton fibre abrasive bond renders these 


oth side grind 


request 


‘PENDANT CONTROL of Bullard Cut Master 


Vertical Turret Lathes affords them a highly 
} 
i 


1ccurate means of regu 





1s perating efficiency. 








y ind may be swung from ei 
f the machine to the other side, there 


lation as well 


The pendant is 
mounted on a swinging arm 


surmounting the 














viding the lathe with full operating control at 


This type of cc 
ventional 


selectivity. 


Detailed 


C sce in its rec 


yntrol differs from con 
1pid dialing speed 
information ] 
from THE BULLARD CO., Dept 


i 
2-20, Bridge- 





port Sonn., or use INFORM-A-GRAM Key 


No. 220-P 
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OF CLAMPING 


Tlbone CLAMP 






GIVES YOU MANY ANGLES , 


PROVIDES RANGE OF 
CLAMPING TO 45° 
WITH SAME MOUNTING 


Is you are required to 
clamp work at different angles from job to 
job, you should have a KS Model Knu-Vise 
toggle-action clamp—one of the most ver- 
satile clamps made. 


By means of an ingenious tear-drop shaped 
sideplate this clamp permits change of 
toggle bar to any angle up to 45° without 
disturbing fixed base. Simply drill a hole 
in upright plate of base (through hole 





. 





already provided) at required angle of 
toggle bar to work—then set with dowel. 


Made in 3 sizes to meet wide range of 
applications—accommodating pressure 
loads from 650 to 1200 pounds. 





KNU-VISE 


la lele) ite]. 7.8 20) 





1330 PLUM ST. DETROIT 16, MICH. 
4328 SAN FERNANDO RD. GLENDALE, CALIF. 








CUT 


Hundreds of Industrial Plants have 


GAGE COSTS 


“ith SCHNACKE Adjustable 


* 


! e 
He “TOLERANCE SET WITH 
\. MICROMETER SCREW 


\ 
DEPTH SET WITH 
GAGE BLOCKS 





Special anvils and 
longer rods are also 
available. Write for 
descriptive circular. 





FLUSH PIN GAGE 


With this new adjustable gage, you can have 
an accurate Flush Pin Depth Gage quickly 
and save time and money. Serves many 
varied gaging purposes in production and in- 
spection. Set consists of 3 interchangeable 
depth rods (1”—2”—3”) and 1” diameter slid- 
ing anvil, adjustable to required depth. Slid- 
ing tolerance feelers at the top are set with 
micrometer screw from plus or minus .000 to 
.200. Locks firmly. Standard set applicable to 
any decimal dimension up to 3.00”. 


1016 E. Columbia St. Evansville, Ind. 
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MILLING DEEP CAVITY WORK 
tated by the new long neck end mills recently 
announced by Melin. i 
greater accessiblity 














INFORM-A-GRAM Key No. 109-P. 
EIGHT DIFFERENT METAL- WORKING OPER. 








8-in-1 Metal Master. This completely portable 
machine can be used for metal disintegration, 
arc welding, brazing, soldering, drill pulling, 
tir extraction, metal etching and demagne- 
tizing operations in tool and die rooms, tool 
salvage and maintenance departments, and 
on production lines. Descriptive literature is 
1vailable on request from the CLINTON MA 
CHINE CO., Dept. 35, Clinton, Mich., or use 
INFORM-A-GRAM Key No. C35-P. 
ACCURATELY CHECKING RIGHT ANGLES 
and accuracy of work within .0001” within 
a given distance is simplified with the Micro 
Sine Square. A standard indicator instantly 
shows error on the indicator dial and shows 
where and how much correction is required 





It provides a standard for checking master 

sc . 1ares, tri-squares and tools as well as jobs 

r complete details write to ACRO TOOL 

AND DIE WORKS, Dept. 595, 4554 Broadway, 
~hic Sage 40, Il. or use INFORM A GRAM 

No. 595-P. 

"CUTTING HOLES AND WASHERS irc 


steel plate up to '%” thick and from 4%” tc 





ey 





’ dia is the function of a new heavy 
duty washer cutter. Clean round cae are 
1s accurately cut to size as if done with a 
boring tool. Detailed information may be had 
by addressing WYZENBECK & STAFF, INC., 
Dept. 5-33, 838 West Hubbard St., Chicago 22, 
or use INFORM-A-GRAM Key No. 533-P. 
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CLARKATOR CHECKS DIAL 
INDICATORS 





MASTER DIAMOND 


@ CHECKING SET 





Oris) sd 
Gives Continued Accuracy, Rapid 


Measurements 


THE CLARK has everything you want in a hard- 

ness tester—direct reading precision dial, durable 

construction, ease of servicing. Three standard 

models shipped complete with weights, dust 

— diamond and steel penetrators, test 
locks, and anvils. 


CLARKATOR CHECKS DIAL INDICATORS with micrometer 
speed and sine bar accuracy. Easy to operate— 











just four simple steps. 


Complete instructions 


permanently fastened to base. 


MASTER DIAMOND CHECKING SET 
eliminates hardness 
tester errors. Consists 
of a master diamond 

enetrator and two test 

locks. Precision is as- 
sured over a long pe- 
riod because the set is 
used only for checking. 
Furnished in leather 
case. 


CLARK INSTRUMENT, INC. 


10200 Ford Road. 


Learn the truth about 
hardness testing! This 
20-page reference man- 
ual (right) contains in- 
formation on history, 
theory, practice, and 
equipment for modern 
hardness testing. Avail- 
able to executives with- 
out charge. Write Dept. 
MMS today! 


. Dearborn, Mich. 











Naf 


5-15 MORRELL STREET, ELIZABETH 4, NEW JERSEY . 











Features: 
®@ Strong heavy bevel for 
extra biting strength 
@ Scientifically rounded head 
to prevent splitting 
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OBTAINING CORRECT DRILLING AND 
TAPPING SPEEDS on al! drill presses is the 
purpose of the new Speed Changer just 
announced by Chicago Drillet. After the 
Speed Changer has been set for the 


range 







gage is so designed that the entering end 
is .005” under normal dimensions and each 
succeeding circumferential line represents an 
increase of .001” in diameter progressively 
to the finish size. These indicating lines are 





of speed desired, the touch of a lever will 
give the press speed required. A standard 
four-step cone V-belt pulley will have a speed 
range from 435 to 4550 rpm. Full details on 
this Speed Changer will be sent on request 
from the CHICAGO DRILLET CORP., Dept. 
34, 1729 N. Winchester Ave., Chicago 22, IIl., 
or use INFORM-A-GRAM Key No. B34-P. 
BURRING, GRINDING, POLISHING, BUFF- 
ING, DRILLING, MILLING, ROUTING, CARV- 
ING. AND MIXING can be performed with 
the Ferriot ‘‘Powermax”’ Air Tools. Equipped 
with 'Powermax” Rotary Files, ground from 
solid Tan Tung, prevides a combination of 





great versatility for a wide range of applica 
tions for either hand or machine mounted ap 
plications. For full details and specifications 
write FERRIOT BROS., INC., Dept 35, Akron 5 
Ohio, or use INFORM-A-GRAM Key No. J35-P. 
RAPID VISUAL CHECKING OF HOLE SIZES 
in jig boring, internal grinding, inspection 
performed with the 


tool and stockrooms is 
Detail Tapered Pass Gage. The taper of the 
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Vg 1part making visual reading simple 
ind easy. For detailed information write 
DIEMAKER SUPPLIES CO., Dept. 36, 2679 East 
Grand Blvd., Detroit 11, Mich., or use INFORM 
A-GRAM Key No. J36-P. 

ADJUSTING AND SECURING the Precision 
Swivel Vise is accomplished in a _ single 
movement. Setting the vise to any required 
angle is facilitated by a dial located in the 
center of the table on which the Gardner 
Floating Jaw moves. This type of jaw gives 
instant gripping on the workpiece. Complete 
jetails on these vises are available on request 


from MACHINISTS TOOL CO., Dept. 37, 2830- 





2836 West Lake St., Chicago 12, IIl., 
INFORM-A-GRAM Key No. J37-P. 
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MASTERDRIVES FOR PLANERS 

















7 > 
MASTER ibis 


Eliminates Lineshafting 


Now you can have added flexibility in plant layout, 
because Masterdrive eliminates lineshafting and per- 
mits placing planers wherever you wish. 


The drive is supported by four supports. Each of these 
require the drilling and tapping of four holes. Once 
supports and horizontal bars are in place, motor base 
and outboard bearing support can be moved laterally 
to line up with pulleys. Your present ceiling lineshaft 
pulleys are used on the motor countershaft. 


A single complete installation with Masterdrive—one 
responsibility. Over 1200 Drive Specifications—name 
your machine—we'll motorize it. Write today. 





MASTER ELECTRIC CO. 


i a INDUSTRIAL EQUIPMENT DIV., DAYTON, OHIO 


Machine Drives © Electric Hoists © Electric Hammers © Engine Driven Generator Plants 
Portable Grinders © Big 3 (Power, Tool Operation, Concrete Vibration) Units © Tampers 








FROM ONE JOB TO ANOTHER 
with “THE GREATEST OF EASE” 








Because of its fast setup and easy change- 
over, the Linley Miller and Jig Borer does 
small jobs on dies, jigs, fixtures, patterns and 
models profitably .. . saving larger machines 
for more comprehensive operations. 


Linley also provides ... 8 spindle speeds 
to 4250 rpm; direct micrometer setting: 
grease-sealed bearings and anti-back- 
lash in quill travel. Needs only 1812” 
x 20” floor space and has ample (7” 
x 1742”) table size. 


Try this time-saver, money-maker.. . 
now. 
Bulletin on request. 


BROTHERS COMPANY 


L | | L E ¥ 662 State St. Extension] 
Bridgeport 1, Connecticut 
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Keep Informed! 
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CATALOGS « BULLETINS « SPECIFICATIONS 





Use our postage-free Inform-a-Gram for your request 


CAN BACKSTANDS BOOST GRINDING 
AND FINISHING PRODUCTION is discussed 
in a new brochure, ‘Production Talks Back 
stands”, issued by Behr-Manning. Seven case 
studies are taken from diversified industries 










on belt grinding and shing with idler 
backstands. Full specifications are given in 
each study ind comparis made with 
former methods employ ies of this 


n 'O 


by BEHR 


brochure will be sent on request 


y* 












MANNING CORP., DIVISION OF NORTON 
CO., Dept. 1-10, Troy, N. Y., or use INFORM 
‘ 


ACGRAM Key No, 110. 
TESTING AND CALCULATING THE 
STRENGTH OF MATERIALS is simplified by 











a set of tables developed by the engineering 
staff of W. C. Dillon & Co. Three factors ar 
involved that with ty them known the 
third can be determi se factors are 
tensile strength in psi; cr ction area; 
and tensile sinh in J for g 
area. The tables are incorporated in 
brochure which describes and illustrates the 


grips as 


Dillon Universal Tester and the 
C types ol 





terials. Copies 
from W. C. DIL ) l ale 2 
5410 W. Harrison St., Chica 44, Ill., or usé 
INFORM-A-GRAM Key No. A58-P. 
INCREASING LIFE OF LATHE AND GRIND. 
ER CENTERS by applying Colmonoy No. 6 


134 





rn rc 
Colmonoy Corp. 


»xplained in a new folder by Wall 
These tips are cast to shape 
ind then applied by silver soldering. In 

_— to supplying the center tips, complete 

tipping service on centers has been estab 
lished. For copies of this folder write WALL 

COLMONOY “CORP. Dept. 849, 720 Fisher 
Bldg., Detroit 2, Mich., or use INFORM-A 
GRAM Key No. 849-P. 

HOLDING WORKPIECES for rill 
lathe, milling, grinding and bench operations 
is simplified by the Munton Hydraulic Vise. 
It is built for speed, portability and strength 
ind being foot operated, both hands are left 
free for loading the work. Illustrated literature 
describing this vise will be mailed on reques 
from MUNTON MPG. CO., Dept. 10, 9400 
Belmont Ave. anklin Park, Ill. r us¢ 
INFORM A-GRAM Key No. J10-P. 

HOLDING CUTTING AND BORING TOOLS 


in straight, right-or left-hand offset positions 


tips is 


press 





is accomplished by the American Tool Holder. 
A swivel head cn the holder shank makes 
he + 


possible tight commonly used 
either square or round shaped cuttin 
This holder is further described in litercturé 
1vailable from EDWARD BLAKE CO., Dept 
q 634 Cor nwealth Ave., Newton Center 
59, Mass., or use INFORM-A-GRAM Key N 
79-P. 

MAKING MOLDS FOR CASTING PLASTICS, 
RUBBER AND OTHER MATERIALS from a 


positions for 


y tools 








new alloy, Moldaloy, has wide possi 
It is alss recommended for making wax 
for precision casting prccesses, models 


machines and many other opera 
ns f a similar nature Detailed informa 
material will be furnished on 
TRETHWAY ASSOCIATES, Dept 
y 37 Wall St.. New York, N. Y., or uss 
INFORM-A-GRAM Key No. J20-P 
DIE SETS & DIE MAKERS SUPPLIES of every 
kind to adequately fill all requirements are 
le DETROIT DIE SET CORP. 
West Grand Blvd., Detroit 2 
Edition, 48-page 
1 complete descriptions and specific7 
tions of 16 standard m« vial, either semi or 2 
el die sets. Besides stocking all thess 
products, Detroit Die Set Corporation uses 
their complete flame cutting and welding 


ngraving 














catalog 


their Sixth 





TOOL & DIE JOURNAL 

















































SEPTEMBER, 1946 





Yes! You Can ARC WELD with 
the NEW demas METAL MASTER 


This A¢mazing Machine 
Gives Gow & Metal 






















“nTeGRATION 

ARC WELDING 

BRAZING 
CHING 

a LING 


L PU 
on GNETIZING 
O! AR Mas RACTION 
NO TOOL SALVAGE ROOM IS COMPLETE WITHOUT A THOMAS 


The famous THOMAS Metal Disintegrator that Now, more than ever, you will find that a 


has saved so many thousands of dollars in tool THOMAS will save money, time and materials 
salvage departments is now more than just a for you .. . now, more than ever, a THOMAS 
disintegrator. NOW, IT GIVES YOU 8 METAL is a necessity in your tool die rooms, salvage 
WORKING OPERATIONS IN ONE MACHINE! department, and on your production line. No 

. » a complete salvage department in itself other machine will do as much for you for so 
as well as an efficient production unit. small an investment as a THOMAS. 





PANY, Clinton, Mich. 
INTON sar COM! 

i 1 We wont to see who gone’ wpe - Work- 
ing Operations eon do ter © in our own plo 


MAKE RESERVATION NOW FOR A DEMONSTRATION! 
Send literatur 


‘Giltiveny - -~ccnsillaaaa 
MUNG iaeeuiig:hee ““———_...____ 


CLINTON, MICHIGAN a 
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facilities to prod 
shapes of all steel or sem 
INFORM-A-GRAM Key No. 674-P. 
MILLING CARBIDE STEEL on 
specially designed for this type f ; 
described in literature re y issued. 
standing features of the machine includ 
unusually powerful spindle drive m 
mounted in a sturdy column 
wheel which forms an_intex 
spindle, the feed motor 1 
side of the knee, and the cl 
ment which eliminates back 
feed screw. Cat : 























cutting equip- 
in the table 
lescribing and 
nage g available 
from “ARNE Y & E H ) SPORATION, 
aoe = Milwaukee 14, Wis. INFORM-A 
GRAM Key No. 592-P. 

INFORMATION FOR THE STEEL BUYER. 
ENGINEER AND PRODUCTION MAN is con 
tained in a new Steel Catalog and handbook 
under preparation. Three of the seven secti 
have been published. Subj 
be Cold Finished Carbon B 
and Hot 
Ground lu 
Steel Tubing), Drill Rods, Spring and Shim 
Steel and The Bisc k. For further 
information Ibi! STEEL CO. 
Dept. 603 level inc : @ 
or use INFC { ¢ 

SELECTING THE PROPER RESISTANCE 
WELDING EQUIPMENT for specific 
jobs is described and illustrated 
Bulletin 2-413 by Taylor-W 
the proper 





covered will 
‘old Finished 
Rolled Alloy Bars, Turned and 


Shafting Tool Ste 















panels, frames, ra 


bon and stainless steels 





many 
and we nickel and copper 
Copi t from THE 
TAY 5 Jarren 
Ohi AM Key Ne 15-P 
PRECISION BORING OF “STEEL PARTS is 
facilitcted by small ide from a new 
Kennam: tal j KSH. 


It has a R 
resistance 
strong for 
concerning 
quest 
Latrobe, | 
No. Pr. 
PAINTING BY THE oe gpa Srant- 
ING AND DIPPING METHOD i | 
illustrated in n literature 
Workpieces travel on conve 
electrostatic field created 
100,000 v of pulsating 


from 











) 





particles 1 1 at 

the elect fie hick ° 
electrical ind therefore ar ectrica 
ly attracted to the grounded articles on the 
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pies may be obtained by writing 
ANSBURG CO., Dept. 5, Electric 
., 1200 Barth Ave., es ; 
Ind., or use INFORM-A-GRAM Key No. ES 
BEAD: NG MACHINE SPEEDS ov removed 











ing 





fr perating machine is accomplished 
fr O; 

ir “Panel Type” Ta Piece built 
by small electrical generator with a 





magnet rotor is mounts 
while the indicating instru 
Complete details 


permanent ‘’Alnic 
n the machin« 

in be panel mounted. 
yiven in literature available from IDEAL 
UST , Dept. 30, 5186 Park Ave. 
r use INFORM-A-GRAM K 








Ne H30-P. 


PRODUC! NG TOOL STEELS by the Arm 


st! Method is explained in new literature 
Jessoy It deals with the Type "R” Tocl 
ls i is ar lent example of the 





metal to a job re 
of hardness and edg¢s 





3g the combination 
ling properties of a high alloy steel 
j machinability of a low 











illoy stee Yopies are available from JESSOP 
STEEL CO., Dept. 2-59, Washington, Pa r 





ise INFORM-A-GRAM Key No. 259-P. 
VERTICAL MILLING OF IRREGULAR CON- 
TOURS can be perfcrmed on the Wade Bench 
ler. It is designed to do a wide 
milling, sictting, reces 

1 variety of small 
y describes ar 
machine and typical appl 


range 





cations. 





le on request from THE 
Dept. 94, 49 River St. 
or use INFORM-A-GRAM 





wheel is made }¢ 
c Abrasive Fort 
ss Grinder d 
ories. Formin 
jrinding and cutting off op eratio 
performed on this machine. For 
write ENGINEER! ING L RATC 
RIES, INC. D ept. 22, Colfax & West Oakland 
Avenues, | ton Lakes, N. r use IN 
FORM-A-GR RAM Key No. T22-P.. 

GRINDING JOBS REQUIRING 
WHEELS AND POINTS are 
the two utility sets developed es ae 
seis consist of 12 and 20 pieces 

wheels and pcints m>st 
with sizes and 














mad 


uch 





viding the 
i in the shop 
I I b, and special shapes for 
hard-to-get-at places. Literature describing 
s is available on request from the 
TE ABR ARIE PRODUCTS CoO., Dept 
ro, Mass., or use: INFORM-A 
Key No. 205-P. 
" FASTER, ACCURATE SAWING is possible 


with the new power saw just announced by 
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NOW YOU CAN SEPARATE AND ASSEMBLE 








DIE SETS..QUICKLY..EASILY..SAFELY! 
witha PERSSON 


DIE JACK 


These Die Jacks eliminate old-fash- 
ioned, unsafe, prying or hammering 
methods. Just clamp on punch holder 
and turn handle. Punch holder is raised 
or lowered smoothly, always under 
control PERSSON Die Jacks are 
precision built from fine steel and 
alloys—a tool every tool maker will 
want for his tool box or bench drawer. 


PATENT 


NO PRYING - NO HAMMERING APPLIED FOR 











« Prominent users tell us 
they consider ‘’Fluid- 
motion’ Radii and 
Angle Dressers the 
finest precision dressing 
instruments procurable 
— regardless of cost. 
They obtain greater ac- 
curacy, longer wheel 
life, and much faster 
set-up and operation. 


We'll be glad to send 
you complete informa- 
tion. Write. 


3 MODELS 








for just about every wheel dressing requirement . ° ur 
“Gluidmotion 


Just ONE setting per form FEATURES: 


0001" accuracy 
> 4 {utomatic Centering 
Just ONE continuous motion **Fluidmotion”™ dressing 
Dustproof and chatterless 
Hardened stainless st 
7” and 14” wheel capacities 





iS TOOL CO. cast Grameen J. ne ees 


*Reg. U. S. Pat. Off. 


Representatives in Principal Cities 
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Peerless Machine Co. Metal is 
within a four-sided frame assembly. 
the cut is completed, the conveyor feeds th l John R St., Detroit 3, Mich., or use 
pre-determined into the saw INFORM-A-GRAM Key No. J28-P. 

the multiple | 3i DRILLING HARDENED STEEL without 


setting aut lI paring the metallurgical properties of 
in Bulletin MC-5] 





request from DIAMONDS AND TOOLS, INC 
D 28. Affiliate of Wall Colmonoy Cor 








} 


length 
| 









rmed by a new drill developed 
Tool Co. It will cut through 





from PEERLESS } I ; 
Racine, Wis., or \-GRAM Ke i to 68 Rockwell C as well as 


with equal facility.. The 

i and illustrated in 1 
from the ENESAY ‘ 

Dept. 7 Sepulveda Blvd. 

eles 23, C lif, cr use INFORM-A-GRAM 


No. 680-P. 

HARDENING STEEL BY DIFFERENT Bente. 
ODS is discussed in a new Bi J 

just issued by Surface Com 
gives a brief resume ler pI 
and shows a_ photomicregrapl teel in Ke D-E 
the spheroidized state GAGE ‘MEMBERS, BLAST — AND 
Also ideal types of f 1eth ABRASIVES are some of the products made 
ods of hardening from Norbide. This material, made fro m_ coke 
copies of this ind boric acid, is described and its uses ex 
SURFACE COMBU plained in a brochure titled, ‘‘Norbide, The 
Toledo 1, Ohio, or use INFORM-A-GRAM Key Hardest Material Mad Je by Man.” Copies will 
No. 810-P. be sent on request from the NORTON CO. 

CARBIDE, ITS MANUFACTURE AND AP- Dey 5-45, Worcester 6, Mass., or use IN 
PLICATION AS TOOL BITS is discussed and FOR M A-GRAM Key No. 545-P. 
illustrated in a new catalog No. 29, issued by CENTRIFUGALLY CASTING HIGH SPEED 
Willey’s. Six gr te s cf Willey’s metal ar BORING BITS as es fine grain structure and 
produced, each for a certain type increased streng The high tungsten con 
en varicus materials. 1 chrome and vanadium 
on request from WILLEY’S kwell impart a high red 
CO., Dept. 5-5] 340 W. Vernor 
Detreit 1, Micl r use INFORM-A AM ‘ ¢ CO., Der DI, 5 42 Wash 
Key No. 551-P. inat 5 1icago 6, Ill., or use our INFORM 

EASE OF OPERATION. PRECISION ACCU. A-GRAM Key No. H58-P. 
RACY, RUGGEDNESS AND VERSATILITY ar TURNING, FACING, AND BORING OPERA- 
features of the new iversal Boardmaster TIONS, at high cutting speeds with Rex High 
drafting ma ‘hin Centralized Control Group Speed r ol Bits are well explained and listed 
locates every operating control at the finger- in a new catalog by CRUCIBLE STEEL CO OF 
tips of the left hand, all within a 2” radius. AMERICA, Dept. 2-56, 405 Lexington Ave., 
A system of cartridge stabilizers permits th New York 17, N. Y. The high red-hardness 





n re que st 


























tent togeth 


may oo obtained from 








tilt of the board thrcugh a range of 0°-90 with tough resistance to shock and abrasive 
without friction or drag. 1 new features wear of Rexalloy tool bits permits a 25 to 
are described and _ illustr in literature 100 percent increase in speed, feed or depth 





available n request from the UNIVERSAL f cut. INFORM-A-GRAM Key No. 256-P. 
DRAFTING MACHINE C pt. 21, Payne FASTENING REMOVABLE AND HINGED 
& E. Sist St. fleveland 14, Ohio, or uss PANELS is simplified by the new Shakeproof 
INFORM-A-GRAM Key No. J21-P. Q-Two Quick Operating Fastener. Consisting 
TESTING MATERIALS FOR TEMPERATURE f only three parts, it is quick and easy t 
REACTION, ne BUSTY SIMULA- install, allows for variation in alignment, and 
TION, and high a simulation in the lak sompensates for sheet thickness variations. 












oratory is facil eries of new units Engineering and procurement data is co! 

developed by ire described Bulletin No. S-75 available on 
and ilh 1 in new literature available on m SHAKEPROOF INC., DIV. OF 
request ngir r TOOL WORKS, Dept 7-00, 2501 
prc seni n men from BOWSER ler Ave., Chica 1GO_ Ill., or use 





ERATION | ' erryvilk . INFORM-A-GRAM Key No. 700-P. 
or use INF ORM M K No. J26 ” CHECKING GAGES BY DIRECT MEASURE- 

SUGGESTIONS ON THE ‘USE OF DIAMOND MENT is the func tion of Measuring Machine 
WHEELS we contained i bulletin, titled Type MUL os by Societe Genevoise D'Instru 








“Diamond Wheels” issued by Diamonds and ments hysiqn 1e. Bulletin 738 describes 
Tools, In It spee mount ind eiccieiuan the procedures in checking 








ing, 1g and truing. Also cataloged is plug, sad, snap, ring and other gages. 
the line f grinding wheels manu Copies this bulletin are available on re- 





nplete 
factured by then ‘opies will be sent or quest from CCSA CORPORATION, Dept. 250, 
TOOL & DIE JOURNAL 































Trust Your Precision Work Only to a 


SPECIALIST 


Trust the tapping of tiny holes to the 
Hamilton Sensitive Tapping Machine, a 
specialist! Capacity? From the smallest and 
finest tap to 10-32 inclusive. And so sensi- 
tive that taps wear out before they break! 

Indispensable in the manufacture of in- 
struments, cameras, clocks, watches, busi- 
ness machines, etc. A valuable addition 
to your equipment, too. 

Our four page illustrated Bulletin ‘'T'’ 
will supply you with full details, specifica- 
tions and prices. Write for it today... 
now! It's free, and you're welcome. Ad- 
dress Department C. 





ya THE a 
R ppolo) Eee) 7.\. b/ 


SUPER SENSITIVE DRILLING MACHINE 
TAPPING MACHINES PORTELVA f 


NINTH STREET AT HANOVER +: HAMILTON OHIO + U:S-A 





THE JOB: To weld the web plates 
to rim and hub on each side of a 
12 foot turbine reduction gear . 
with speed, to meet the weld quality 
specified by the American Bureau of 
Shipping and the ASME 


THE PROBLEM: A peripheral weld 
must be made on very heavy plates 
in one pass with deep and complete 
penetration . With exact speed 

exact heat control to mini- 
mize heat distortion and stress 


THE SOLUTION: C-F Power Oper- 
ated Positioners with Variable Speed 
Table Rotation from 0 RPM and up 
were used to revolve the work under 
a Unionmelt Type UE-21 
welding machine 


automatic 





THE RESULT: Fully automatic ° 
welding which produced a_ clean, If you need increased production, better downhand 
high quality fillet. 1% in. across the welding and lower costs in your welding department, 

C-F Hand or Power Operated Positioners should be 
face (see inset) and 36 ft. in length your figst choice. Write for Bulletin WP-22 and com- 
in cne pass. No machining or spatter plete details. Cullen-Friestedt Co., 1316 S. Kilbourn 
removal was necessary Ave., Chicago 23, Il 


CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 


positioned welds 
mean better, more 
economical welds 
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Chrysler Bldg., New York 17, N. Y., or use 
INFORM-A-GRAM Key N« : 


. S0U-P. 

“LOW TEMPERATURE” WELDING has 
many advantages which are explained i: 
literature issued by Eutectic. Through the 
use of Eutectic Welding, high strength welds 
often stronger than the parent metal, are ok 








tained at application t a ratures for lower 
than the fusion temperatures of the parent 
metals. Bulletin MF 1244 describing and 
illustrating the theory and cation of this 
method, is avai e from CTIC WELD 
ING ALLOYS CORP., Dept. 40 Worth St. 


New York, or use INFORM-A-GRAM Key No. 


81-P. 

INSTANTANEOUS HEATING OF THE 
SOLDERING TIP on th Soldering Gun 
is attributable to the on heating element. 
It operates on 6-8v, therefore power can be 
taken from an automobile battery or through 
a transformer from l circuit. Literature 
giving full details is available from the 
BAKER-PHILIPS CO., Dept. 24, 3017 Lyndale 
Ave., So., Minneapolis 4, Minn., or use IN- 
FORM-A-GRAM Key No. J24-P. 

PRODUCING, AUTOMATICALLY, LARGE 
QUANTITIES OF STAMPINGS requiring com- 
paratively short and increased strokes per 
minute, is the function of the 600 series of 
punch presses engineered by Bliss. These 


| 


presses are illustrated and described in a new 
catalog No. A just released. Also shown 
are typical specimens of a wide variety of 
complex parts stamped out of brass, steel and 
aluminum, with progressive and compound 
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> Flash 








< 


High-Production 
fesse 


; 


























John J. Feely 
2-12, 450 
or use IN 


lies. Request copies from Mr. 
E. W. BLISS COMPANY, Dept. 
Amsterdam St., Detroit 2, Mich., 
FORM-A-GRAM Key No. 212-P. 
STOPPING VIBRATION AND LEVELING 
MACHINERY is the function of Vibro-Levelers 








leveloped by B ing, Inc. Types, sizes, and 
1pplications, as applied to punch presses 
grinders, compressors, drop hammers, and 


described and illustrated 
Sopies will be sent or 


ther machinery, are 


in Bulle tin BU-50 





request from BUSHINGS, INC., Dept. 2-22 
Royal Oak, Mich., or use INFORM-A-GRAM 
Key No. 222-P 


MACHINABILITY, FREEDOM FROM DIS. 
TORTION AND DIMENSIONAL CHANGES. 











sistance to heat checking, service life, and 
YI f surface finish transferred to produc 
being manufactured, are terms in which per 
manent molds are measured. Meehanite has 
pul — Bulletin No. 23, entitled ‘“Meehanite, 
the Metal for Permanent Molds", which de 
scribes and illustrates Meehanite Molds used 
in e production of metals, glass, plastics 
ind ia A copy will be mailed upon 
request from MEEHANITE METAL CORP. 
Dept. 3-88, 800 Pershing Square Bldg., New 
Rochelle, N. Y., or use INFORM-A-GRAM Key 
N 88-I 

DRILLING “TOUGHER-THAN-AVERAGE” 
JOBS can be performed by the new Chicag 


Latrobe Heavy Duty Drill. These drills are 








lesigned to give top performance on drilling 
perations in the tough and hard materials 
such as heat treated steels up to 375 Brinell 
hardnes etails on the trills are g 

in liter bt ble on request fr 











itur 
>AGO-LATROBE TWiST DRILL WORKS, D 








: 411 W St., Chicago 10, Ill 
use INFOR! A I 4 Ne 557-P. 

TOOL HARDENING. “GAGE STABILIZING. 
and shrink-fit assembly are facilitated with 





least 11 Chilling Units. 
tting the units and degcribing 


Bowser-Kol 
Literature 














their uses and application is available (t 
Engineers, Ma . “ nie and Production Men) o: 
request from WSE =R INC., REFRIGERA 
TION DIV., De 26, Terryville, Conn., or us¢ 
INFORM-A-GR AM ae No. J26.5-P. 


SOLVING ONE OF THE PLATING INDUS- 
pod GREATEST NEEDS is found in a new 
by Michigan 
ex, this air-dry rack 
ermoplastic insulating material 
he requirements of all plating 
rizing, parkerizing and bond 
“ull information is given in 
AICHIGAN CHROME 
CO., Dept. 30, 6340 East 
erson Ave., Detroit 7, Mich., or use IN- 
FORM-A-GRAM Key No. J30-P. 
FULL AUTOMATIC HANDLING OF SMALL 
WORK is the purpose of the 2A Duomatic 
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from NM 




















PRECISION Suuéued VISE 





Equipped with Gerdner Floating Jaw for Instant Gripping »* Single Movement 
Adjusts and Secures + Clear Vision Setting 








yore] ax lati ots] MACHINISTS 
No. | be | my noe | con } = ith V a —— — 
o aw o aw pen orizonta Ds. -nicago 
coe es 7 z . TOOL COMPANY 
35 3% 24” 3% 0 $28.00 
: ; 2830-2834 West Lake Street 
V945 | 414" 154" 314" 3% 114 36.00 | Chicago 12, Illinois 















We make this one observation about 
Strenes metal for drawing and forming dies: 
Builders of cars, trucks, tractors—almost all 
use it—for bodies, fenders, hoods, grills, lights, 
etc. Farm implement builders use it. Casket and 
vault manufacturers use it. 


It is used to form plane props and for hundreds 
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STRENES METAL 


FOR DRAWING & FORMING DIES 


of other drawing and forming operations. 






: r ho 






There is a broad history back of Strenes metal 
and an interesting story to tell you. Write us. 


THE ADVANCE FOUNDRY CO. 
Dayton 3, Ohio 
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developed by Lodge and Shipley. This ma- Dept. 43, Fond du Lac, Wis., or use INFORM 
chine is especially designed for quantity A-GRAM Key No. 43.5-P. 
production of lathe work arranged between HEAT TREATING METALS ito meet various 


centers, on arbor, or in suitable chucks or conditions is discussed in a brochure issued 
fixtures. Yet it is equally adaptable to effi- by Heatbath Corp. A series of illustrations 
cient handling of small runs. For complete show the depth of case on a sample after 
details write (on your mpany letterhead) Pen-Kay treatment for Y2, 1, 1%, 2, and 4 





The LODGE AND SHIPLEY CHINE TOOL hours, Pen-Kay being a scientifically propor- 
CO., Dept. 46, Colerain Ave., Cincinnati 25 tioned bath carburizer that will produce a 


Ohio, or use INFORM-A-GRAM Key No. 46-P. high carbon case to any desired depth ir 
PRODUCING SMALL PARTS automatically the shortest possible time. Copies of this 





with the Dunamatic Lathe Attachment is de- brochure are obtainable free from HEATBATH 
scribed and illustrated in a folder now avail- CORP., Dept. 7-24, Springfield, Mass., or use 


able. The operating mechanisms include face INFORM-A-GRAM Key No. 724-P. 
cams, rocker arms, stock feeding cam and LONG WEARING HAND MILLING CUTTERS, 
collets. These are shown and their functions jyround from Solid Tan Tung, possessing a 


explained. For full information write DUNN red hard eyond the range of the best 
ENGINEERING CO., Dept. 40, 6341-A Lyndon high speed steel, are described and illustrated 
Ave., Detroit 21, Mich., or use INFORM-A in a catalog issued by Ferriot Bros. These 





RIOT BROS., Dept. 35, Akron 5, Ohio, or use 
INFORM-A-GRAM Key No. J35.5-P. 
an DATA ON SALVAGE OF WAR-TIME SUR- 
subjects is PLUS GAGES is given in one section of a new 
-atalog published by Size Control. Also illus- 
ill be sé rated and described is their entire line of 
from PRODUCTS ENGINEERIN yages, new centerless lapping machine, and 
1-58, 8511 Sunset Blvd., Los A new gummed cut-outs of gages to be pasted 
or use INFORM-A-GRAM Key No. 158-P. on drawing paper for saving time in the 
HARDENING, ANNEALING, DRAWING, irafting groom. Copies of this catalog, No. 
CARBURIZING OR MELTING METALS, pre 846, are available on request from the SIZE 
heating high speed steels, melting or anneal- CONTROL CO., DIVISION OF AMERICAN 
ing glass and ceramic ene ire operations MACHINE & GAGE CO., Dept. 40, 2500 W. 
performed with a new type heat-treating fur Washington Blvd., Chicago 12, Ill., or use 
nace. Designed for laboratories, small work INFORM-A-GRAM Key No. F40-P. 
shops, or school shops, it serves for production FORM GRINDING BALL GROOVE SCREWS, 


GRAM Key No. H40-P. utters come in thirty-five shapes and from 
CLAMPING WORKPIECES for production five to ten sizes in each shape. Copies of this 
operations is demonstrated in a recent fold catalog are available on request from FER 


issued by 
covered are 
drill bushings 
and aircraft Is 
in a separate catalog and all 
one folder. Copies will 











as well as laboratory use. Complete details Taper Boring, and Application of Hydraulics 
will be sent by PERENY EQUIPMENT CO. to machine tools are three subjects treated 
Dept. 29, 842 N RM ear] St., Columbus, Ohio, or in Ex-Cell-O Tool Tips for June 1946. Two 
use INFORM-A-GRAM Key No. J29-P. large screws are illustrated which are parts 


HANDLING LOADS OF 4000 AND 6000 of anti-friction lead screw assemblies in which 
POUNDS, by men or women operators, is steel balls are interposed between the hard- 


easily done with the Barrett Powerox. Lifting ened and ground lead screws and nuts. With 
and moving materials electrically does away this design it is possible to exert tremendous 





with all necessary pushing ng, tugging pressure and still retain extremely sensitive 
and straining. The Powerox is described and control. Tool Tips will be sent when requested 
illustrated in literature available n request n company stationery from EX-CELL-O CORP. 
from the BARRETT-CRAVENS CO., Dept. 9-82 Dept. 7-37, Detroit, Mich., or use INFORM-A 
3255 W. 30th St., Chicago 23, Ill., or use GRAM Key No. 737-P. 
INFORM-A-GRAM Key N 382-P. GOOD WEARING QUALITIES AND RESIST- 
BORING, REAMING, INSIDE GROOVING, ANCE TO ABRASION are characteristics 
RECESSING AND CHAMFERING operations found in Electric Furnace 52100 steel, an oil 
are performed by tcols listed in a_ folder hardening grade of high-carbon chromium 
prepared by Davis. The folder is made up of steel. This steel is fabricated in seamless 
four bulletins covering Expansion Block Type tubes and used in the anti-friction bearing 

















Boring Tools, Expansion “L” Ty; » Boring industry and for many general mechanical 
Tools, Micrometer Adjustable Block Type Line 1pplications. Specifications and detailed in- 


» 





Boring Tools, and Micrometer — Car formation will be sent on request by STEEL 
Wheel Boring Tools. Copies are available on & TUBE DIV. TH E TIMKEN ROLLER BEARING 
request from the DAVIS BORIN G TOOL DIV. CO., Dept. 5-73, Canton 6, Ohio, or use IN- 
OF GIDDINGS & LEWIS MACHII NE TOU. CO., FORM-A-GRAM Key No. 573-P. 
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CRYSTAL LAKE 8” x 10” UNIVERSAL 
SPRING LOADED MOTOR DRIVE 
GRINDER has established leadership in 





small parts grinding. 

Sample Grinding Gauge shown tests from 
three-quarter to one and one-quarter MICRO- 
INCH SURFACE FINISH. Roundness to 
-000005"’, Parallel to .00001”’. 

UNIVERSAL will grind from 1 /32"' to 4'4" 
swing over standard water guards on dead 
center grinding. 


CRYSTAL LAKE GRINDERS 


(Originators of Spring Loaded Motor Drives) 
CRYSTAL LAKE, ILLINOIS 


Since 1910 











Die 





Cut Parts 


at Low Prices 





Small, irregular shaped parts 
stamped, formed, pierced or ex- 
truded to your specifications. 


“One to 30,000 Pieces’? made 
with temporary or Semi-Perma- 
nent Dies. 


For firm quotations to any point 
in the United States, send us your 
prints and specifications. 


Quick Delivery 


> STAMPING 
COMPANY 
C Short Run Stompings _) 


3290 East 80th Street 
Cleveland 4, Ohio 











SEPTEMBER, 








1946 













Gaon. 


OTARY FILES 


HAND CUT — MILLED CUT 
GROUND FROM THE SOLID 


There is a Grobet Rotary File, Cutter, Diesink- 

er's Bur in shape. size, and coarseness of 

cut for every type of hard or soft 
metal, plastic, wood, etc. 

Send for Catalog Y. R. illustrat. 

ing the complete line in full 
size, speed charts, etc. 


















Piants: New York - Chicago - Los Angeles 














Hold Work Accurately and Firmly 


with the for Boring, Grinding and Inspection 


LASSY No. 15 Pvc ANGLE IRON 


€ All sides parallel and ~ 
square within .0002. 






Replaces many special 
jigs and fixtures. 


Finds continued use 
and saves hours of 
set-up time. 


Pays for itself. 





Send for Folder 
. No. T30 
GRINDING INSPECTION 


LASSY TOOL COMPANY e Plainville, Conn. 
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SHOP 





For 


You And Your 


AIDS 





Job 





Use our postage-free Inform-a-Gram for your requests. 


THE TECHNIQUE OF CONTOUR SAWING 
ind its applications in metal working shops 
is clearly demonstrated in a new booklet en 





titled, “‘DoALL Equals Ten Plus’. This is a 
handy, durable 22-page booklet designed for 
ready reference on machining operations. It 


is a pictorial time 
short cuts. 


study of metal fabricating 
Graphic mparisons show 
the productivity and life of more costly ma- 


how 


chine tocls can be increased by relieving then 
f “hogging perations that are eg 
more economically on DoALL Cont 
ing Machines. The DoALL is pictured on ten 
basic jobs: requiring internal, ex mani 
dimensional, radius, circular cutting and fin- 
ishing operations. Copies are free to anyone 
writing The DoALL Company, Dept. 696, 1301 
Washington Ave., South, Minneapolis 4, Minn 
or use INFORM-A-GRAM Key No. 696-P. 
“MEEHANITE MEANS BETTER CASTINGS” 
is a 16mm sound movie providing 
gineering facts and figures about Meehanite 
castings, their types and applications. This 





three 





definite en 
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30-minute picture goes into the office of a met 
llurgist for the story of the foundry control 
production of Meehanite and demon 
e rigidity of steel and Meehanite. It 
takes you into the foundry of the manufac- 
turer and into the plants and machine shops 

users where these castings are at work. 
engineering properties are de- 
ed and illustrated. Flame hardening and 
illus- 


treatment are als jiscussed and 














Dept. DJ, 
Rochelle, 
f this picture upon 
re ssib! v rnate showing 
ates. INFORM-A-GRAM KEY No. 388-P. 
“SAFETY DIRECTORY & CATALOG is a com- 
plete, illustrated compilation of all safety, 
id and fire protective prod- 
This vitally needed service, 


ration 
Pershing 1a, New 
Y., will 




















1V for the first time, lists all the prod- 

uc iy and devices related to safety 

1 accident prevention. It describes fully 

ea produ ind its uses. It al gives the 

name f the manufacturer and provides a 

Je Jrapnil 1 list I 1 me Fi 1eqieIs and dis- 
ripu ‘ 

first annual edition will be ready in 

34 nd should be of particular 

rest ar fficials, safety direc 

tcrs, purchasing nsurance engineers 





opies may be re- 
d M. Best Company, 
St., New York 7, 





N. Y. Price $5. 
“QUALITY “THROUGH STATIONICS”. The 
becoming in 


yuestic of 1S DE 
turers in this 











pos juction period. ihe purpose Oi 
this to explain the usefulness of cer 
tai al ods in improving manufac- 
turing quality emphasi: zed th roughout 





iple methods that 
d in the work will 
t reason, nothing 
The majority of 
ven to be extreme- 





by A. S. 
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SHOP AIDS 





Wharton and by Philips Lamps The trect price is $3.00. Through an error 
Ltd., London. ty be se — from in information supplied TOOL & DIE JOURNAL, 
The Gryphon DJ, Highland Park, $1.25 was published as the selling price. 





. “YOU'VE GOT SOMETHING THERE”. On: 
INTELLIGENTLY hapesini ened METAL | 








hand f the most entertaining and at the same time 
or power hacksaws or by metal cutting band instructive booklets on a company’s sugges 
saws requires en lh ige of the proper type tion system nae just been published by The 
of blade and number of teeth per inch fer F. Goodrich Company, Dept. TJ, Akron 
hand blades, and the correct pitch 1 and and is now available upon request. 
feed for power blades. This inf n is itled ‘You've Got Something There,” the 
contained in a double sided me cutting 20 pages of the booklet are enlivened by a 





sketches which bring home 
oint discussed on each page. Text is 
brief and to the point. Need for suggestic 
to better operations is first discussed, and th 





ns 





€ 


benefits flowing from such suggestions de 





t awards made during the 
three years is one of the features. 
FORM-A-GRAM Key No. A4-P. 

a ROLL IT, DON’T SLIDE IT. A hundred years 


: 1g0 bearings for both rotary and linear motion 
Band Saws | we 
for Various F 


Machines 





re just plain sliding bearings. Fer over 
fifty years, ball bearings have become uni 
versally used for rotary motion, but the slide 
1 fe 2ar motion. With the develop- 

( Bushing, bearings for linear 
caught up with rotary motion. 
Ball bushings cre described and illustrated 
in engineering data booklet, obtainable on 
request from Thomson Industries, Inc., Dept. 
45, 29-05 Review Ave., Long Island City 1, 
N. Y., or use INFORM-A-GRAM Key No. C45-P. 
DEVELOPING AXONOMETRIC DRAWINGS 
in either isometric o r dimetric is simplified by 
the use cf “Instrur ae stencils. Since cir 
les become ellipses in axonometric drawings 
chart with a slide, which whe set to indi their representation is time consuming. These 
sate the metal to be t, shows the n ils | 1 wide range of sized ell 
plane for isometric and dim 

















ipses 
ric 









data for proper cvtting, thr jh a mark 





window. harts al 1 free on re illy described in a booklet by Paul 
quest by L. Starrett Dept. 699 1, A.B f E.E., which is avail 
Athol, Mass., or use INF A-GRAM Key ble from John R. Cassell Co., Inc., Dept. 27, 
No. 699-P. ; 1 Bldg., 138 E. 47th St., New York 17 





D. O. JAMES CATALOG 1000 tains 57! N. Y., or use INFORM-A-GRAM Key No. J27-P. 
pages of practical ‘ J information “QUALITY CONTROL CHART TECHNIQUE 
embracing complete ngineering on design when enasaas-oojemeinher gee TO A SPECIFICA- 
and application of the various types of cut 4 7 





ye handbook written by B. P 














gears, gear speed reducing ind J and J. Jennett and published by 
flexible uplings 1talog includes yener tric Co., Ltd. of England. 
a_ 100-pags J ntaining najor aim of this technique is to assist 
tables, charts I 1 1ve prove! I to specificati requirements with 
useful in gear design problems his catalog the elimination of waste labor and material 
is now available, for dist ition yaniza It has proven to be an extremely valuable aid 
tions with gear and | t nomic production. While this handbook 
lems, on request f1 i led principally as a guide for those 
turing C Dept. 23, 1140 W erned with machine manufacture of arti 





cago, Ill r use INFORM-A-GRAM Key No. 
J23-P. to an} 
CORRECTION. Machin Work" by in ot 


nal limits, it should be helpful 
jucing the technique for us¢ 
manufacture. 











William | 1 Halsey Ff we his handk listributed in the United 
lished by M li } vas xt I n Press, Dept. High 
in the is OL & I ind Park, N. J. Price $1.00 
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MINUTE-MISER 


OF THE 


MACHINE SHOP 



















THE HEINRICH HEAVY DUTY 


HANDNIB 


A tool for shearing, nibbling and rod cutting. 
Cuts irregular sheet metal shapes quicker and 
better. Capacity, 3/16” flat stock—3/16", 1/4”, 
5/16" and 3/8” round stock. 

An ideal machine for Toolrooms, Machine 
Shops—also for Pattern or 


Experimental Work. NATIONAL 
° MACHINE 
Prompt Delivery ———e 
Ask for Descriptive Folder RI 


THE NATIONAL MACHINE TOOL CO. 


1536 CLARK STREET ° RACINE, WISCONSIN 





MEASURING A PLUG GAGE WITH LIGHT WAVES 


using an optical flat, a toolmakers flat and a gage block 





The formula is: 


Ww 
D = h+ (000012 x N x —) 


w 


Substitute the actual values 





1 7/16” 
D =.750 + (.000012 x 31/4 x ) 
23/64" 


and get the answer 
D = .750168 inch. 





It’s just that simple! he 





Write for new, free Lightwave Meusurement Booklet. 


a ACME INDUSTRIAL COMPANY 


SCIENTIFIC DIVISION 
Makers of Standardized Jig and Fixture Bushings 


ACME 206 N. Laflin St. Chicago 7, Ill. MONroe 4122 
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SHOP AIDS 





SELECTING THE WHEEL FOR ROLL GRIND- 
ING is discussed in a booklet recently issued 
by Norton. Grinding hot mill, cold mill, paper 
mill, jeweler and miscellaneous rolls are 
treated under separate headings. The sur 
face and finish requirements, recommended 
wheels, and grinding helps are incorporated 
in each section along with other pertinent 
information. Upon request, copies of this 
booklet will be sent from the Norton Co., 
Dept. 5-45, Worcester 6, Mass., or use INFORM 
A-GRAM Key No. 545-P. 

THE INCREASING INTEREST IN THE USE 
OF HYDRAULICS as a means of power trans 
mission has prompted the publication of an 
article entitled, ‘‘A Primer of Hydraulics’’, ir 
the July 1946 issue of Hydraulic Progress. 
Illustrations graphically show the conditions 
which exist in a simple hydraulic system and 
also what takes place in the operation of a 
simple hydraulic press. A digest of what's 
going on in the field of hydraulics is als 
included. Copies of this bulletin are avail 
able on request from Superdraulic Corp., Dept. 
82-5, Miller at Ford Rd., Dearborn, Mich., or 
use INFORM-A-GRAM Key No. H82.5-P. 

COMPUTING ANGLES, TAPERS AND RE- 
LATED PROBLEMS is facilitated by the Angle 
Dial Rapid Calculator. Its operation is sim 
ple and should be valuable to the machine 
operator who has had little or no mathemati- 
cal training, as well as those with considera 
ble experience. Its principle is that of the 
circular slide rule with two scales for finding 
angles when legs of triangles are given. 
Taper per foot and taper angles are set up in 








two direct reading scales. With the taper 
per foot known, the angle of taper is read 
_————IRUNNER] 
tt HAIR LINE 
A a“ 





from the adjoining scale. 
write The Rule and Dial 
Marshall Ave. ] 


Collingdale, 
postpaid. 
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DETERMINING THE PROPER SPEEDS for 


drilling, reaming, milling, turning, or grind 
ing is simplified by a new speed calculator 
recently announced by Lawrence Engineering 
Service. It is the slide rule type with three 

scales graduated in inches, milli 
and number and letter drill sizes on 
Upper scale of the body is gradu 


diameter 
meters, 
the slide. 





ated in fpm, cutting speed, and the lower 
scale in rpm, spindle speed. By’ setting th: 
diameter value on the slide under cutting 


the spindle speed is read off the lower 


speed 








available for adver 
$1.00 deliverea 
obtained from 
Snyder 


scale. Space 1” by 942” 
tising imprint. Single rules 
Yomplete information may be 
Lawrence Engineering Service, 114 
Ave., Peru, Ind. 

OFFERED AS AN AID TO MANUFACTUR.- 
ERS WITH MATERIALS HANDLING PROB. 
LEMS are the illustrated Lift Truck Job Studies 
published by Towmotor Corp. These studies 
report in detail the methods used by many 
leading manufacturers to speed up the mate 
rials handling system, with corresponding in 
creases in efficiency and labor saving econ 





my Newes the series is one covering 

he mat iling methods used by The 

clev uite Bronze Company. It is 

vai le on request to Towmotor Corp., Dept. 

4-95, 1226 E. 152nd St., Cleveland 10 Ohio, 
‘ 





YR} 


use INFORM-A-GRAM Key No. 495-P. 

‘HOW SERIOUSLY THE COMBINATION OF 
LOW ye scree AND HIGH RESIDUAL 
STRESS affects the load-carrying capacity of 
welded jcints inecting steel plates is the 
detail in Bulletin No 














problem considered in 

36 | Residual Stresses in Welded Struc 
tures’, by Wilbur N. Wilson and Chao-Chien 
Ha recently published by the Engineering 


Experiment Station of the University of Illi 
nois. 7 new publication includes an analy- 
sis of various theo of residual stress, and 
mplete reports on tests to determine the 
behavior of welded seams under loads, tests 
determine the behavior under static loads 
plates with circular welded seams, and 
fatigue tests of plates with longitudinal butt 
relds. For the present, copies of Bulletin No. 
1 will be mailed free on request from the 
Engineering Experiment Station, Dept. 39, Uni- 
versity of Illinois, Urbana, Ill., or use INFORM- 
A-GRAM Key No. J39-P. 
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DO YOU SHAPE SHEET METAL? 





Now Available 


KROMITE 
No. 3 











144" — Just Shape And Use. 


Extremely High Tensile Strength — Free Machining — Will Not Deform On Stock To 


ALL SIZES OF FLATS AND SQUARES AVAILABLE FOR IMMEDIATE DELIVERY 


An Associated Steel Research Man Will Call At Your Request 


ASSOCIATED STEEL COMPANY 


4547 HOUGH AVE. 
ALTO » KROMITE - MOLEX TOOL STEELS 








HERE’S A PRESS BRAKE STEEL 
TO SAVE YOU TIME AND MONEY 


Pre-hardened + No heat 


treatment requ ired 


e CLEVELAND 3, OHIO 








ee 
" 2s ce Department 28-A © 4634 Lawton Ave. ®@ Detroit 8, Michigan 
a - 


7 * 
eens’ 
SEPTEMBER, 1946 














ane 


asain PUNCH and DIE 


@ . Punch a Die var 
ers costs in the metal working 
and plastic industries. Standard 
punches and dies carried in 
stock. Special shapes and sizes 
in any material made to your 
specifications with prompt de- 
liveries. Send for large illus- 
trated R-B catalog, now. 


Eh’: ALLIED PRODUCTS CORPORATION 
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We Will Buy: 


A chemical products 
manufacturer 


Or a line of products for man- 
ufacture in our present plant 


Or we will merge with another 
chemicals manufacturer whose 
net worth is not more than 


$500,000.00. 


Our financial and credit stand- 
ings are tops. Our manage- 
ment and sales divisions want 
more products. 


All replies will be held in con- 
fidence. 


Address: Box H-1 


INDUSTRIAL PLASTICS 


2160 Fairmount Boulevard 
Cleveland 6, Ohio 








M.A. FORD MFG. COMPANY, INC. 


139 W. FIRST STREET DAVENPORT, IOWA 


Compute Angles Quickly with the 


Kae 


STUDLER ANGLE COMPUTER 


@ THE STUDLER ANGLE COMPUTER so simpli- 
fies layout of die work, survey of castings, and 
inspection of precision-machined parts that users 
report it is doing the work in one-half to one- 
tenth of the time required by other methods. With 
this instrument, only one set-up of the work is 
required since its surface plate may be rotated 
360 degrees in each of three separate directions of 
rotation: horizontally, vertically, and radially. 
part having a number of angles and related angles 
may be surveyed in a few MINUTES. Model “A”, 
Surface Plate 9” x 4%” x %”. Model “G" (shown 
above) Surface Plate 16” x 9’ x 1”. Write today 
for Bulletins No. 2 and No. 5. 


THE ANGLE COMPUTER COMPANY 
GLENDALE 1, CALIF. 


1709 Standard Avenue 
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MODERNIZE 






Direct drive units available for practically 
every type and model machine tool. 
Save floor space, power, and lineshaft 
expense. Moderate Cost. Prompt Delivery. 
Write for circular today 


MODERN MOTOR DRIVES DIVISION 


The Nichols Engineering Company 
2400 W. Madison St.. Chicago 12, I. 
Dept. MD 


























DIE CASTING 
TOOL ENGINEER 


Immediate opening for a man to 
take complete charge of die cast 
die designing department. Must 
be qualified by considerable expe- 
rience to supervise designing of die 
casting dies. Experience with alu- 
minum and zine casting die design 
desirable. Must be able to coordi- 
nate between sales and production 
departments and customers. Large 
well established manufacturer of 
electrical appliances located in N.E. 
Ohio. Living conditions good in 
small town or medium size city. 
Address replies giving complete 
personal and work history to Box 


No. JP-367. 








DRILL HEAI 
Drill Two Holes At On 





Sleeve and overarm types 


-++in several sizes. Will double 
output of any single spindle 


drill press. 


Quickly adjusted to de- 


sired drill centers from 1/2” to 6’. 


Send for bulletin 


MACHINE & TOOL CO., INC. 
12250 COYLE AVENUE 


\ DETROIT 27, MICHIGAN j 
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Lead Screw 
ground from 
solid AFTER 


ALLOY STEELS 


MAINTENANCE. 


to specification. 


Write for our data sheet book. 


138 Sidney Street 
CAMBRIDGE 39, MASS. 
Cleveland 14, Chicago 23, Newark 5, Detroit 3 
Buffalo 10, Cincinnati 32 











A century of experience in the develop- 
ment and application of special steels for 


PRODUCTION, TOOL ROOM, 


Seven warehouse stocks of rounds, flats, 
squares, hexagons, octagons. Forgings 


WHEELOCK, LOVEJOY & €0., INC. 


CRITERION Gouug Heads 


Original Accuracy 


hardening. BEVERLY HILLS, CALIFORNIA 


1846 Qintiutcus Seniceteindustry 1946 


me HY TEN 













Wlatutained 


Noted for maintaining original accuracy over a 
longer period. Criterion Heads are smooth, com- 
pact, rigid. Parts subject to wear are hardened. 
Lead screw is hardened tool steel, with threads 
ground from solid after hardening. All heads 
have large, graduated dial. Large offset adjust- 
ment eliminates need for offset boring bars. Two 
sizes: 1%,” and 3”. %” and 1” bar capacity. 
Shanks are interchangeable, enabling operator 
to use head on different machines. Ideally 
adapted for slide boring tool holder on small 
turret lathes. Ask your dealer or order direct. 
Request free literature. 














you have an operation 
that requires 


PUSH 


or 


PULL 


an Oakland Air Cylinder 
will do it faster and easier. 
Write for attractive catalog. 


OAKLAND ENGINEERING CO. 


800—100th Ave. 
OAKLAND 3, CALIF. 
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@ GUILD is the new 
name for an old 
established line of 
reamers whose repu- 
tation for accuracy has 

become outstandingin 
the manufacture of air- 
craft—motors—en- 
gines—small arms— 
radios —fine instru- 
ments, etc. The name 
GUILD is stamped on 
each individual reamer 
as an_ identification—a 
hallmark of finest quality. 
Quality that is possible 
only by creative and pro- 
ductive ability far above 
the average in the manu- 
facture of reamers specially 
built for special purposes. 

Write for booklet. 


METAL CUTTING TOOLS 
AND MANUFACTURING CO, 
3946 W. Eleven Mile Rd., Berkley, Mich. 

¢ Phone: Lincoln 92-5600 « 























HIGH CARBIDE 
SPEED STEEL TIPPED 
in sizes from .025 diam. _insizes from .090 diam. 
STRAIGHT ¢ SPIRAL « STEP « PILOT e HAND 












What STERLING js to silver is to Reamers 


USE FEDERAL FACILITIES 


for Dies, 1 ie Jigs, Fixtures, Molds 


5 


@ FEDERAL equipment 
is up-to-the minute. 





iI | 
We | 
J H 
@ Ourtechnique ismod- 
ern— 


Tetote ate 


@ Our personnel is 
trained tomeet your most 
exacting requirements. 






An an. Station 
progressive die 
built by FEDERAL. 

a @ When you havea tool- 
ing problem, write FED- 


ERAL. 


pfele) Muee) ite) 7 yale), | 
400 N. Leavitt Street 
CHICAGO 12, ILLINOIS 
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Accurate 





De-Sta-Co 
Arsor SPACERS 


Save time in setting up milling 


machine cutters, and wherever 
accurate spacing must be ob- 


tained and maintained. 


Made of metal. Not only for 
greater accuracy, but also be- 
cause they will not be affected 
by heat or oil. And can be used 
over and over. Standard sizes 


from .001” to .125”. 
cut from bar stock, in any length 


Specials, 


and ground to decimal. 


Order a set of De-Sta-Co Spacers 
from your Mill Supply Distributor 
today. 


DETROIT STAMPING CO. 


2344 Midland Ave «Detroit 3. Mich.= 
















ily mounted on your 
Planers, Boring Mills, 
Shapers, Milling Ma- 
chines, etc., giving you 
added profits! Avail- 
able with or without 
feeds as preferred. 





Write for Your copy of Catalog 43, today. 


he STANDARD FLECTRICAL TOOL co 


wt Hooe & Sixth St. 











¢ Sweeps operator's 
hands aside on any 
downward stroke of 
ram. ¢ Guard easily 
swings aside while 
making press adjust- 
ments. ¢ Designed 
for all presses. 30 

days’ trial. Send 











—_ = 4 
META D IN 
SEARJEANT Mir rrooyers 1¢ 
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YOST DRILL PRESS VISE 


This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 


Offered in two sizes 








Width ef Opens Weight 
Vise Ne. | jaw, Inches Inches Pounds 
D | & | ¢ 12% 
2D 6 5% 23 








Do you need a vise of ANY type ? 


Write today for bulletins on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN ST. 
MEADVILLE, PENNSYLVANIA 


Patented 


HY-CcO 
CENTER-DRILLS 


WILL SAVE FOR YOU, tToo/ 


Unbelievable savings are 
reported by every shop using 
the new, Patented HY-CO 
Center Drills. Send for proof 
in booklet “A Winner 4 tol.” 
See how “tip clearance” helps 
prevent center drill breakage; 
why “HY-CO Center Drills” 
have no fatigue point; how 
LINE CONTACT with the 
Center abolishes out-of-round 
work. Send card with name 
and company for booklet to 
Dept. AD. 







MOWAQGD HM. HEINZ, INC. 
a wey sun Deo 
> 
PATENT Me 2 403 861 


SEPTEMBER, 1915 















REACH HIGH AND LOW RACKS 






One man easily places a heavy die in a high 
storage rack with a Lyon-Raymond High-Lift Truck. 





Ease! Convenience! Safety! All 
three qualifications of efficient 
material handling are provided 
by this maneuverable, versatile 
Lyon-Raymond truck with .. . 


* Hydraulic operation 

* Fingertip lowering control 

* Short turning radius; turns in 
own length 


¥* 360° turning and operating 
radius 


* Welded tubular and formed 


plate construction 


* Timken Bearings in all wheels 


Write for latest literature on 
this work-saving fequipment. 








LYON-Raymond corporation 


526 Madison St. Greene, N. Y. 


























> PLILLLS PLPPLOLLILD SG, 
7 : 
, WAR SURPLUS! 
TREMENDOUS STOCK! ALL NEW! 4 
GRINDING WHEELS ; 
4 . 
$ 
4 
$ 4 
J 
4 
> 
> 
4 
4 7 
. 
NATIONALLY FAMOUS TRADEMARKS! 
Buy ata fraction of List Price! The selection consists $ 
of wheels from } 4 inch diameter to 42 inch; inch § 
to 6 inch thick; fom * inch to 12 inch holes; grits ; 
; from 36 to 500. Tell us your needs! 4 
6x/2xIV4 $ .60 |COMPARE THESE PRICES: 
7xVoxts .90 | Wheels for Internal Grinders 
10x 2x5 10 AS -20 25 
Bevelled Edge Cup and = Saucer Wheels . 
10x34x3 1.50} .50 75 $1.00 2 
14x4VexlixtY4 5.75 Mounted Grinding Stones 4 
Metal Back Ruff- Ye inch shank—16 shapes— 
4 ing Wheels in box of 144. Price $19.75 
GROBAN SUPPLY CO. ; 
1522 S. Michigan Avenue, eee 0 5, mM. > 


























PRECISION 


R COUNTERSINKING 


FASTER / 


STOP COUNTERSINK 
Will Do Fo 
both in metal and in plastics. 
regardless of surface variation 
troubles in countersinking sheet met: 


TOUCH CONTROL 


inerements of .00!, without removing tool fro 


uniformity of cutting dep 


HAND OR MACHINE: designed for efficient use in either 


hand tool or drill press. 
LOW COST: $7.25, without cutter. Cutters (HS), $1.75. 


IMMEDIATE DELIVERY: your order filled by return mail. 


WITH THE AERO MICROMETER 


Here's by — Versatile, Dependable Tool 
ALL PU + = and counterbores, 
ACCURATE: accurately crbegg depth of cut, 
PREVENTS BUCKLING: a buckling 
finger-tip pressure cate 4 depth in 


m drill press. 
AUTOMATIC LOCKING: no accidental adjustment, absolute 
th. 





pene ees eenies Spas. oe ee 
1 AERO TOOL COMPANY Exuircunis { 
l TO SAVE YOUR TIME CLIP AND MAIL. j 
Accept my order for Aero Micrometer Stop Countersinks. 

1 1 
| Specify cutter angle Pilot dia. : 
l Please send me free, illustrated brochure. j 
1 Name Title " 
1 (Company 1 
1 

a i a reel 































A New Detail Pass Gage For 
Rapid Visual Checking Hole Sizes 


As new as tomorrow, the 
Detail Tapered Pass Gage 
was developed for rapid vis 
ual checking of hole 
sizes in jig boring. This 
new gage eliminates 
time-consuming caliper 
and micrometer checking 
operations 

Toolroom, inspection 
and internal grinding 
departments find Detail Pass Gages indispensable 
cost cutters for quick visual checking or inspection 
of holes 


The Standard Detail Pass Gage Plug Set 


13 plugs from % 


te i* iz steps 
Entering. end of each 
plug 005” under 
nominal dimensions. 


zines clearly indi- 

steps 
to top 
of gage or finish size. 


A total of 65 sizes (13 plugs). 





Plugs arranged in handy container, clearly 
numbered. Price—$25.00 per set F.O.B. Detroit. 
Other sets available which run from 1” to 2°’ 
in diameter. 


Territories Open for Representatives 


DIEMAKER SUPPLIES COMPANY 


2679 East Grand Boulevard, Detroit 11, Michigan 
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CHATTERLESS COUNTERSINKS 


HIGH SPEED STEEL AND CARBIDE 


HEAVY DUTY 
17 SIZES IN 3 ANGLES EACH 


(OTHER ANGLES FROM STOCK BLANKS) 


PSS CHATTERLESS 














BALL SEAT 

2 LIP 

BALL NOSE REAMERS 

DRILLS 8 SIZES IN STOCK 

12 SIZES 

WRITE FOR “ 

ANGLES 30°, 41°, 45° STOCKED BULLETIN FOR USE IN DRILL PRESSES 
IN 12 STANDARD SIZES, HIGH NO. 15-C TURRET LATHES AND 
SPEED STEEL AND CARBIDE SCREW MACHINES 











SEVERANTE TOOL INDUSTRIES INC. 


730 1OWA STREET 
SAGINAW, ¢ MICHIGAN 








SWZ TAP BREAKAGE fadaced 


——— ~=—s« Square, Straight Tapping co 7 
& in Half the Time ; wa 
The Dahlstrom Tap Guide practically Sa 
eliminates tap breakage and saves 
wasted hours getting broken taps out 
of expensive dies. It does the job in a 
jiffy with work always straight and 
true. Just fasten it to a post or bench, 
slip a Tap Adaptor into the spindle, F.O.B. 
and even an inexperienced operator MINNEAPOLIS 
can handle it. Equipped with 7 Adapt- 
ors, ranging from 8-32 to 4%”. Taps not 
furnished. Ask your mill supply house, 
or $42.50 F. O. B. Minneapolis. Litera- 
ture on request. Dahlstrom Manufac- 
turing Co., 422 South Sixth Street, 
Minneapolis 15, Minn. 


























Dabbsttom TAP GUIDE 








(CONTINUED FROM PAGE 83) 

tion of such products as structural parts, 
bearings, contacts, etc., the designer 
strives to produce a flush surface be- 
tween his die punches and cores. If this 
can be accomplished, the part can be 
swept across the die table surface into 
a suitable receiving chute without 
damage. If this condition cannot be ac- 
complished for one reason or another, 
special pick-up mechanisms may have 
to be resorted to. 

High molding pressures go hand-in- 
hand with high ejection forces. Thus 
the same expedients which help decrease 
pressures are also desirable from the 
ejection point of view. This is signifi- 
cant especially in parts which are sen- 
sitive to internal stresses. Both the die 
and the compact itself are under stress 
after the punch pressure is_ released. 
These _ residual released 
either suddenly or gradually during the 
ejection cycle. This usually results in 
an elastic decrease of the cavity dimen- 
sions and an increase of the compact 
dimension as the latter leaves the die. 
Tapering of the cavity helps a great 


stresses are 


PROTECT 
PRECISION 
TOOLS 


“Tool Coat”’ 


(IMPROVED 
FORMULATION) 





A. 


“TOOL COAT” is a tough plastic with special rust inhibit 

ing oils, high mechanical strength and resistance to 
shock and abrasion. Applied by dipping, it protects 
finely finished machine tools until the ultimate user 


peels off coating lixe a banana skin. 


“TOOL KOTER” thermostatically controlled heating unit 
designed for proper melting of ethylcellulose and other 
thermoplastic compounds. Readily portable. Low wat 
tage, all welded steel construction, heavy duty auto- 
matic thermostat, thoroughly insulated. Ready to oper- 


ate including special heat transfer oil. 








deal in alleviating the resulting strains 
and proper selection of raw material 
may help overcome cracking as the re- 
sult of these strains during ejection. 

All the methods described have been 
used in production of powder metallurgy 
parts, which some years ago might have 
been considered impossible. Other 
methods are available in the form of 
special equipment, raw material, and 
processing cycles. On the basis of these 
developments in the molding of metal 
powders, it is reasonable to predict that 
more complicated and more accurate 
shapes can be handled as the need arises 
in the future. But, from the foregoing 
examples, one may recognize that there 
are no universally applicable rules on 
how to proceed in each case. New shapes 
and products often require a great deal 
of resourcefulness in order to devise new 
techniques for handling them. 

LR. P, 

1945 


2 J. Wultf and R: P. Seelig, presented at the 
Annual Meeting of the A.I.M.E., Chicago, Feb 
1946 


Steel 117, No. 21, 116, Nov. 19, 


Seelig, 


Metals 


3 CC. G. Goetzel, Tech. Paper No. 1920, 
. 7 Powder 


Technology 12, No. 7, Oct. 1945 (see 


Bulletin 1, 10, 1946). 


Metallurgy 


a Protection 

Ease and Speed of 
Application 

Substantial Money 
Savings 

Modern Packaging 


Delivery in 
Good Condition 


~~ of Removcl 


Deter of 





THE METHOD USED BY LEADING 
AUTOMOTIVE, AIRCRAFT, 
MACHINE TOOL MANUFACTURERS 


Recommendations sub- 
mitted without obliga- 
tion. 

For complete detailswrite 


RILEY & GEEHR, Inc. 


Cne North LaSalle St., Chicago 2, II. 
Phone Andover 5292 
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20 TON CAPACITY! 
7 INCH SHUT HEIGHT 3 INCH STROKE 
Designed to meet war production needs, this new 
Highland all steel punch press is now available! Be- 
cause of its long stroke, 3”, and its ample shut height 
of 7”, this punch press handles those lighter tonnage 
jobs which heretofore had to be run on larger presses. 
The new Highland inclinable punch press features a 
12” x 12” bolster with a 414” diameter plug as 
standard equipment, an open back, a non-repeating 
trouble free clutch, and heavy bronze bearings. The 
highly stressed parts are made of 4140 alloy steel 
machine finished and heat treated to optimum tensile 
strength. The frame is made of welded and normal- 
ized 1” steel, heavily reinforced. A slight modification 
in the clutch mechanism will allow for automatic 
operation at 120 strokes per minute. The entire press 
occupies approximately 3! square feet of floor space 
and weighs 800 Ibs. (less motor). 

Write today for illustrated folder and further information — 


HIGHLAND ENGINEERING CO. 


1734 Berkeley St. Santa Monica, 







































California 











WRITE FOR 
OUR NEW 
CATALOG 46 


DON’T SCRAP 


WORN AND BROKEN CUTTERS 


FOR 34 YEARS WE HAVE SPECIALIZED IN 
RESTORING DRILLS, REAMERS, COUNTERBORES, 
MILLING CUTTERS, ETC., TO NEW USEFULNESS 
Let us help you retiuce your 
cutting tool costs just as we 


have for hundreds of others 


H.S.S. & TUNGSTEN CARBIDE 





REPRESENTATIVES IN ALL INDUSTRIAL CENTERS 


PE ea 


6511 EPWORTH BLVD. DETROIT 10, MICHIGAN 
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Here’s what they say about 





INDUSTRIAL PLASTICS 








READERS SAY: 


valuable magazine in our work.” 


Chemical Engineer 


“A very 


“Allow us to compliment you upon the nice 
job you are doing of publishing this new 
magazine. We have heard a number of promi- 
nent people in the plastics industry speak 
enthusiastically about it.” 

President 


“We find /ndustrial Plastics very helpful in 
keeping up to date in the plastics field." 
Superintendent 


“We get a great number of different publica- 
tions related to the plastics field and have 
come to view them with a jaundiced eye as 
they bear a striking similarity and, in our 
humble opinion, are of not too great value. 
It is a pleasure to say that we regard yours as 


outstanding and different—all articles are 
timely and well written." 
President 
“T enjoy very much /ndustrial Plastics, espe- 
cially your readers service. 
Plastics Consultant 
“In conjunction with /ndustrial Plastics, the 


magazine is read with a great deal of interest 
by several executives in our concern. It is an 
appare nt encyclopedia of information regarding 
equipment and other data, and has been a 
useful adjunct to our library.” 

Director of Production 


“Plastic engineering occupies an important 
place in our company. Your book has im- 
pressed me very much as a useful guide to our 
men working on plastics products and mold 
design.” 

Chief Engineer 


‘ 


* 


ADVERTISERS SAY: 


“We wish to thank you for the way you have 
been handling our advertising and wish to tell 
you that the re sults from these ads have been 
very gratifying. 

Machinery Manufacturer 


“Our client has had a steady flow of inquiries 
from the book right from the start—and, o 
most importance, practically every inquiry has 
developed into nice business. When we made 
up the new schedule, there certainly was no 
doubt in any one's mind that /ndustrial Plastics 
deserved a top place on the list—-strictly on 
its own merits. 

Advertising Agency for 

Manufacturer of Expendable Tool 


“Your publication has already obtained many 
inquiries and several new accounts for us this 
far. We hope to continue our advertising in 
your publication in the future.” 

Expendable Tool Manufacturer 


“We want to tell you of the excellent results 
obtained from advertising and publicity in 
Industrial Plastics these past twelve months. 
Literature notices have brought factual evi- 
dence of coverage. You mentioned our bulletin 
in October and January respectively and it 
may interest you to know that well over a 
hundred and fifty inquiries resulted with ninety 
percent being from potential customers. We 
have instructed our advertising age nt to renew 
our contract on a twelve time basis.’ 

Materials Manufacturer 


Your advertisement in Industrial 
Plastics will mean more sales per your 
advertising dollar. Write us today for 
detailed circulation information and your 
copy of the editorial index of the first 
twelve issues of Industrial Plastics. 





»- 


INDUSTRIAL PLASTICS 


A HUEBNER 


2462 Fairmount Boulevard 





PUBLICATION 


e Cleveland 6, Ohio 
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1 Speed | 


4 Speed 


control. 


for efficient punch press operations. 





System Of Individual 
Motor Drives 


for all kinds of machines and equip- 
ment requiring one or many speeds. 


COMPLETE INFORMATION FURNISHED UPON REQUEST 


DRIVE-ALL MANUFACTURING CO. 


@ Complete units for Brown & Sharpe, Cleveland and 
other automatics. 


3 Speed : Models @ 3- and 4-speed DRIVE-ALL Gear Transmissions pro- 


vide a selective change of speeds through finger-tip 


@ Single speed transmissions, for machines running at a constant speed, provide 
better use of higher speed motors through larger driving pulleys, such as are required 


3400 CONNER AVE. 
DETROIT 14, MICH. 





“Know-How” Characterizes 
Plant Operation 


Complete physical plant facilities and 
a wealth of tool design and production 
tooling know-how characterize the oper- 
ations of the McKinney Tool & Manufac- 
turing Company, 1673 Arabella Road, 
Cleveland, Chio. McKinney facilities 
and services for more than twenty years 
have been devoted to the designing and 
building of precision tools, jigs, fixtures, 
dies, gages and special machinery. They 
are equally well known in the fields of 
process engineering, product design, 
plant layout and routing, as well as for 
experimental and development engineer- 
ing. Large capacity, precision equipment 
for all machining operations and exten- 
sive mechanical and optical measuring 
and inspection equipment, combined with 
ideal plant layout and working condi- 
tions, contribute to the high quality of 
McKinney craftsmanship. INFORM-A- 
GRAM Key No. 957-P. 
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DRILL JIG BUSHINGS  FREE.AIR MAN 
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on urgent requests. 
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PRODUCTS ENGINEERING CORP. 
8511 Sunset Bilvd., Los Angeles, Calif. 





1, FREE AIR MAIL 


. Free conversion chart 
and catalog—all deci- 


3. Fullstock—Immediate 


4. Territories open for 
dealers or representa- 
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tna) | 






























Standardize with these TIME SAVERS 
... Order Today 






































IMMEDIATE DELIVERY 

At one-half your cost to build, you can stock in your own tool crib 
any or all ‘*27 Varieties’’ of Noble & Stanton’s standardized Jig and 
Fixture Components in a full range of sizes to meet your every need— 
just as you stock drill jig bushings and cutting tools. These standard 
parts, *“*The Chrome Plated Line’’, supplied with full size templates 
for tracing, can save their cost in your designers’ time alone. 

Noble & Stanton’s large production runs and careful quality 
control assure strength and durability at costs far below custom 
building. Furthermore, Noble & Stanton’s ‘‘27 Varieties’’ of Jig 
and Fixture Components are made of steels best suited to each 
application. Also, they are processed to precision standards and, 
for your protection, they are heat treated and chrome plated where- 
ever practical. 














A price list and portfolio containing actual size drawings and 
specifications are available upon request. 





“27 VARIETIES” 


The Chrome Plated Line 


- Adjusting Head Screws 
Adjusting Half Nuts 
C-Washers 

Cam Action Clamps 

Clamp Rests 

Flange Nuts 

Gang Mill Fixture Bases 
Ground Thread Studs 

Heel Clamps 

Heel Clamp Assemblies 

Hand Knob Clamp Assemblies 
Hand Knob Clamps 

a Hex Jig Feet 

Jig Feet 

Knob Shoe Assemblies ) 
Mill Fixture Bases 

Quarter Turn “Lightning” 
ONE OF THE “27 VARIETIES” Clamps 

Quarter Turn Screws 
Rectangular Box Jigs 

Square Box Jigs 

Stud Drivers 

Swing Bolts 

Swing Clamps 

Spherical Washers 

Socket Head Shoulder Screws 
T-Angle Plate Fixtures 
Precision V Blocks 





Precision ¥-Blocks for Jigs and Fixtures 


Seven sizes provide complete range for work diameters from 
46" to 3”. 

Precision ground to dependable pre-determined standards 
and central to .0005’. 

“V"-ways hardened, rectangular slot left soft for clearance 
holes, stock left in dowel pin holes for reaming. 


Representatives in Principal Cities 


NOBLE « STANTON, inc. 


Monufocturers of Tools, Gages and Their Accessories \\ , 
BEDFORD, OHIO 





























WHERE CAN I BUY IT ? 


As a convenience for busy executives who read Tool 
& Die Journal at home, or during hours at the plant 
when stenographic help is not available, the publishers 
have provided a handy mailing card on the Inform-A- 
Gram insert page. 





To inquire about any advertiser’s product or service, 

4— simply fill in the “Where Can I Buy It” card and mail. No 

qe postage is required. We will see that your inquiry is 
<— forwarded without delay. 

If you desire information on machines, materials, tools, 
equipment or services having to do with any phase of 
metalworking not mentioned in this issue, just describe 
the items on the “Where Can I Buy It” card. We’ll endeav- 
or to supply a reliable source from our extensive Buy With 
Confidence Files. 
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Air-O-chek Air 














eS In thousands of 
— . ° 
leading factories, ma- 
chine shops, foundries, etc., 
Air-O-chek Air Guns are saving 
air, speeding production, reducing 
maintenance. There are many reasons. Sim- 
ple construction. The exclusive ball and socket 
joint between valve and enclosed lever which gives 
4 full discharge with slight flex of hose. Instant, positive 
shut-off. No outside levers or buttons. No packing gland. 
Just install a dozen Air-O-cheks and compare results. 


AIR-WAY PUMP & EQUIP. CO., + 411 S. Jefferson St, » Chicago 7, Ill. 











MANY USES—BIG SAVINGS 


with 


Low 
ERRO = ALLOY 
Melting 


CERROMATRIX—250° F. For securing punch and die parts; anchoring machine parts; short 
run forming dies, etc 

CERROBEND—158° F. “As a filler for bending thin-walled tubing—melts out in boiling water. 
Also used for automotive and aircraft assembly jigs, forming dies, etc. 

CERROSAFE—165° F—190° F. Used for proof-casting cavities in molds, forging dies, duplicate 
patterns, etc. 

CERROBASE—225° F. Used in electroforming dies, molds, etc. 

CERROTRU—281° F. Metal molds for wax patterns used to make precision castings. 
CERROLOW—117° F—CERROLOW—136° F and CERROLOW—174° F. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN. HOUSTON I, TEXAS NEW ORLEANS, LA. 
L. Heres De Wyk & Co. Metal Goods Corp. Metal Goods Corp. 
89 Main St. 16 Drennan St. 413 Canal Bldg. 
BOSTON 16, MASS. KANSAS CITY 8, MO. NEW YORK 5, N. Y. 
Robert P. Waller Metal Goods Corp. Belmont Smelting & Refining Works 
80 Boylston St. 1701 Baltimore pase ee Div. 
BROOKLYN 7, N. Y. LOS ANGELES 21, CALIF. Va 
Belmont Smelting & Refining Works Composite Die Supply Co. PHILADELPHIA 2, PA. 
330 Belmont Ave 1855 Industrial St. 189 'N. 15th St. 
CHICAGO 6, ILL. MILWAUKEE 3, WIS. T Lou 15. 
7 ST. LOUIS 15, MO. 
Sterling Products Co., Inc. Williams-Collins, Inc. Metal Goods Corp 
121 N. Jefferson St. 2409 State St., W. 5239 Brown Ave. — 
CLEVELAND (4, OHIO MINNEAPOLIS |{, MINN. TULSA 6, OKLA. 
Die Supply Co. Northern Machinery & mee Co. Metal Goods Gorn. 
5345 St. Clair Ave. Lumber Exchange Bldg 9 
DETROIT 17, MICH. MOLINE, ILL. TORONTO a. "ONT. 
Castaloy Metal Sales Co. Sterling Products Co. The Canada Metal Co. 
197 S. Waterman Ave 1524 Third St. 721 Eastern Ave. 
#0 WALL STREET NEW YORK 5, NEW YORK 
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BURKE 


MILLING MACHINES 





No. 4 Motor Driven MILLING MACHINE 
Mounted on Cabinet Column 


Burke motor driven milling ma- 
chines Nos. 1, 2, 3, and 4 are 
specially suited for handling 
small, difficult work on a pro- 
duction basis. . 


Write for complete information. 


Burke Machine Tool Co. 


301 E. 16th St. -:- Conneaut, Ohio 














NEW 


High Temperature Burner Furnace 
Heats Faster. . . . Saves Money 





THE MIDGET UTILITY FURNACE 


Heating chamber 4%” wide, 5%” high, 
9” deep; extra depth easily obtainable 
by change of a entire lining of 
standard insulating fire brick. 


Here’s a small, rugged bench fur- 
nace that’s ideal for hardening 
small parts and tools, forging sol- 
dering coppers, general forging, 
brazing and a wide variety of 
other jobs. Because of its new 
type, high temperature burner it 
heats very quickly, saves real 
money. Complete rapid combus- 
tion; wide temperature range; 
maximum turn-down; burns any 
fuel gas; 2400° F in 12 minutes. 
Equipped with blower (110v. AC- 
DC motor). Also available with 
mixing tee for compressed air (2 
Ibs. or more) or inspirator for 
high pressure gas. 
Only $79.00 Complete 


Prompt Delivery 


Gas 
APPLIANCE 
SERVICE, INC. 


Flame Hardening with City Gas and Air 
Industrial Gas Engineers 


1205 Webster Ave. Chicago 14, Ti. 
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on elimination of friction, lag, 
and backlash insures positive, depend- 
able repeat readings. Pointer responds 
instantly to the slightest movement of 
measuring tip, no swinging past true 
reading, no waiting for pointer to come 
to rest. No lights or electro mag- 
nets, no warm-up period required. No 
electrical connections, can be readily 
moved to different locations. GRAD- 
UATED: .0001” to .00001’, .001 
mm to .0002 mm. 





ae & 4 Ses Write for Circular TDJ 


“SWEDISH GAGE CO, OF AMERICA 


8900 ALPINE AVE., DETROIT 4, MICH. 











UNIVERSAL MASTER 


WASHER DIES 





Once you invest in 


Hovis Master Dies 


to meet your 


DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates a 

Simply brush on, ready for the layout si 

in a few minutes. The dark blue back- then these 5 SMALL — ; 
ground makes the layout lines show up err —— mec os caek, 
in a sharp relief, and at the same time pgm agen; Soa m _ ws * 
prevents metal glare. Increases effi- abe sa ? a 

. Eliminate the cost of complete ’ 
ciency and accuracy. new dies. Write for literature 


Write for full information. 


THE DYKEM COMPANY HOVIS SCREWLOCK COMPANY 


2201 N. treet St. Louis, Mo. 8100 E. Nine-Mile Road, Van Dyke, Mich. 
aes ‘ Phone: Centerline 1575 (Suburb of Detroit) 
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CHALLENGE 
DUPLEX Semi-Steel 
BENCH BLOCKS 


With working surfaces both 
top and bottom these DUPLEX 
BENCH BLOCKS serve as 
ready-built bases for small 
fixtures and tools. 

Made in three combinations— 
1. Smooth on both sides. 


2. Both sides grooved for lapping 
—'»-inch mesh. 













Ie, 


PRECISION 
GROUND 


3. One surface smooth and the 
other grooved with '-inch 
mesh for lapping metal -to- 
metal joints. 


CHALLENGE DUPLEX BENCH 
BLOCKS are made of special analy- 
sis semi-stee! with internal ribbing 
designed to insure them adequate 
strength. One standard size 
10x14x2's-inches. 


Hand-scraped at extra cost. 


564 











THE CHALLENGE MACHINERY CO. 


‘Over Fifty Years of Precision Equipment ‘Manufacture”’ 


Main Office and Factory — GRAND HAVEN, MICHIGAN 














WITH g 











MIRROR FINISHES 


lt? Minutes instead of Hours 





On Tungsten Carbide, Tool Steels, 
Special Steels, Chrome, etc. 





Laboratory Graded 


Pure Diamond Powders and 
Diamond LAPPING COMPOUND —, 


Produces super-finishes and pol- 
ishes down to less than a MICRO- 
INCH with INCREDIBLE SPEED. 


Write us your lapping problems. 
No obligation. 


ACE ABRASIVE LABORATORIES ; 


1 SPRUCE STREET « 


NEW YORK 7,N.Y 
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Metal Band Saw 
blades run into 
money, especially 
when a saw is in 
continuous operation. 
Kalamazoo engineers 
designed this machine 
to use the minimum 
length of blade need- 
ed to do efficient cut- 
ing. The reversible 
saw tooth cleaner 






































and coolant attach- 
ment are also factors 
in increased blade 
life. 














Comparative tests show that over a period of years there is a saving of 10 to 25 
per cent on blade costs in the operation of Kalamazoo machines. 






Ask your dealer or write direct for complete information. 


MACHINE TOOL DIVISION 
KALAMAZOO TANK & SILO CO., Kalamazoo 16, Mich. 
in Canada— BRIDGE MACHINERY CO., Montreal 





(CONTINUED FROM PAGE 97) 
consistently good and accepted every 
time they come up for sampling. For 
example, if ten consecutive lots of the 
same item are passed, it is desirable 
to initiate a program of reduced sam- 
pling for that item. Figure 3 shows 
Systems Letter No. 46.1 covering in- 
structions for reduced single-sampling, 
and one of the four tables accompanying 
this letter. 

In order for the plant manager or the 
superintendent, as well as the chief in- 
spector, to get a complete picture of 
the quality performance of the plant, it 
is desirable to maintain a single chart 
on which is charted weekly the percent 
defective for the plant or department, 
as shown in Figure 4. Some of the ad- 
vantages of this complete program may 
be stated. Previous to the installation 
of this program, defects were running 
from 25% to 35%. After the program 
was in full operation, defects were re- 
duced to an average of 1.35%. All of 
the inspectors on the second shift were 
eliminated. It was found that the first 
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shift could adequately take care of the 
inspection. 

Inspectors are now looking at all lots, 
whereas before the program was put 
into effect the policy was that “the wheel 
which sqeaked the loudest got the 
grease.” This meant 100% inspection 
of items on which complaints had been 
received from customer departments and, 
because of the limited number of in- 
spectors, other lots were passed with- 
out inspection. Detail inspection of all 
lots was obviously out of the question. 

The best results, however, are the 
intangible results of a more cordial rela- 
tionship between inspectors and _ line 
supervisors because complaints are no 
longer received from customer depart- 
ments. The program has resulted in 
better quality, increased production, and 
lower costs—items in which the line 
organization is definitely interested. 
There is every reason to believe that 
this program, which has been used suc- 
cessfully, is sufficiently flexible to be 
applicable in most manufacturing plan's 
with comparable results. 
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4NWOW Abb THE 
on your drills, reamers, 

milling cutters, lathe tools, etc. 


..and duplicate them at will! 






The precision 
optical protractor for measuring 
exact angles on cutting tool edges. 
e@ Assures new-tool efficiency 
on re-grinds. 
@ Makes duplication of angles 
easy. 
e@ Checks for. centering accu- 
racy on cutting lips. 


@ Quick inspection of tools 
without removing from machine 





or grinder. ia 
r — oe oe ee ee ee ae oe ae ae CHED 
| FREE FUDER ony 
! Sent upon inquiry. / | 
Write for your copy! ; 


tHe BENTON co 


Dept.T 3515S. LA BREA AVE., 
LOS ANGELES 36, CALIF. 


| 
| 
MANUFACTURERS OF OPTI-TOOLS | 
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SURFACE GRINDER 


ACCURATE WITHIN .0001 













A sensitive machine built to 

tigid standards of accuracy 

and workmanship specially 

designed “For the job 

that fits in your palm.” 
WRITE FOR BULLETIN 


SANFORD MFG. CO. 
1020-28 Commerce St. 
Union, N. J. 








Super-Spacer and Equipment 


Greater Speed With Accuracy 
HARTFORD “SUPER-SPACER” 
So many different jobs can be done 

more economically with the Hartford Su- 

per-Spacer that it will pay you to inves- 
tigate its possibilities for your shop. 

Standard equipment includes mask 

plates, reversible jaw self-centering 

chuck, sliding handle chuck wrench. It’s 
moderate in cost. Write for illustrated 
epplications bulletin. 


THE HARTFORD SPECIAL WACHINERY CO. 


nome conn 








DIAMOND IMPREGNATED 


HONES 


(Sintered Steel Bonded) 


the life of carbide tools can be prolonged 
by lengthening the interval between re- 
grinds. And this can be accom plished by 
touching up such tools lightly with FS Dia- 
mond Hones. 

FS Diamond Hones are also recommended 
for shaping special contours on carbide form 
tools, where diamond grinding wheels do not 
suffice. 

Hone is 6” long overall—diamond section 
being 14” x %”. For —, results a 325- 
400 grit is recommended, and FS Diamond 
Hones are so stocked. Other grits from 100 
to 600 also available. 


Write for further particulars. 


FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N.Y. 














DIE CASTING 
DIE DESIGNER 


Immediate opening for die 
casting die designer. Expe- 
rienced on zine or aluminum 
dies. Must be thoroughly 
experienced in all phases of 
die cast die designing. Large 
well established manufac- 
turer of electrical appliances 
located in N.E. Ohio. Living 
conditions good in small 
town or medium size city. 
Address replies giving com- 
plete personal and work his- 


tory to Box No. HC-1. 











The Bolduc Extractor permits removal 
of pierce die inserts from dies without 
removing die from press or sections 
from dies. 

These extractors have been engineered 
and developed to do a job in a manner 
not possible before. 

In addition to a. pi erce die inserts, 
it may be used on ball bearings, sleeves, 
liners, etc., the merit of this tool has been 
proven by the many users in the field. 
We solicit your extractor problems and 
assure prompt attention to inquiries. 


BOLDUC SPECIALTIES CO. 


10074 BEECHDALE DETROIT 4 
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No other filing machine like it! 


ORE than a dream comes true with the use of the All-American 

Precision Die-Filing Machine. The WORK comes out true. « « 
first time and every time! Gone forever 
are endless trial setups and correc- 
tions. In a moment, the tool is trued to 
the work with file-setting square and —— 
universal joint die clamp—exclusive Fae 
with All-American. Whether file, hone 
or saw, tool is supported against work 


Patented 
by roller over-arm. Externally adjust- Universal 
able bearings—tiltable table—splash Joint 

File Clamp 


oil system—bench-to-bench portabil- 


ity. Superb engineering. 
Ask tor Bulletin 115. 


1014 FULLERTON AVE. Bias 
CHICAGO 14, ILLINOIS F.O.B. Our Plant 





Wa ALL AMERICAN TOOL & MFG. C0. Only $9850 




























“ana MILWAUKEE 
COMTORPLUG Surface Plates 






1%” to 8” 
diameters 

















A full line of surface plates, angles and 
box parallels. Standard plate sizes from 
8’ x 8” to 48” x 96”, larger sizes with or 


Used by trainee or ‘old 
hand,” Comtorplug 
gives automatic preci- 
sionto fractions of 





0001”. Patented ex. — without legs. Plates are finish-planed 
ding internal parator shows ACTUAL SIZE and scraped to insure a very accurate 
ef a — asetione, front or back taper, out-of-round, surface. 
oko Ta Mn clues Write Jor details. 
Request New Bulletin 31 7 aN y) 
COMT J. C. BUSCH CO. 
THE oO R co. Engineers & Machinists Since 1907 
82 Rumford Ave. Waltham 54, Mass. 





172 SO. FERRY ST., MILWAUKEE, WIS. 
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Quit HEF 
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FURNACES 





REDUCE 
TOOLROOM 
BOTTLENECKS 


WITH SPEEDY 
JOHNSON 
UNITS! 

& 

Harden high speed 

steels, tools, dies 

and small metal 
parts quickly and 
at LOW COST. 


JOHNSON No. 120 
1500°F in 5 Minutes 
2300°F in 30 Minutes 


A low cost unit that is 
unexcelled for heat- 
treating high speed steels 
- for hardening ANY 
steel dies, tools or small 
arts. Gets the job done 
‘AST to save time and 
gas. Firebox 5x7%4x 
{34 lined with high tem- 
— insulating re- 
ractory. Temperature 
easily regulated. Com- 
ae with Carbofrax 
earth, G.E. Motor, and 
Johnson Blower. 


Write for Liter- 
ature and prices 
on all Quick Act- 
ing Johnson Units 


$129,50 


F.O.B. Factory 


JOHNSON GAS APPLIANCE CO. 


575 E Avenue N. W., Cedar Rapids, Iowa. 
Please send Free Literature on all 
Quick Acting Johnson Furnaces. 

Name 

Address 








MILL IT 
ON YOUR LATHE 


PALMGREN 

MILLING ATTACHMENT 
Now — you can do milling, slotting, grinding, 
ecg —— shafts, pedir at angles, and 
many other important ions on your lathe. 
PALMGREN poops NG ATTACHM ENT is 
a necessary ure for small shops, schools and 
emergency m4 in large plants. Fits South 
Bend, Atlas, Craftsman, Logan, Sheldon 
and all other makes. It has gr 
uation for rotary angle adjustments, 

d feed and 











screw. Easily mounted by strad- 
dling lathe’s regular tool post. Try 
tte. 380 one— it will quickly pay for itself. 
IMMEDIATE DELIVERY 












l width| Depth |Jaws|weiont | Fits |p'o''S | 
(Nos. |Waws | Jawe’ | Open | Pounds ee Post Factory | 
150/11%4"| 1” |154"| 6 ” Dis| $18.75 | 
350| 232" [arr | aie] ie 1%” Die 24.75 | 
400| 47 | 116" | 47 2” Dis| 39.75 








Order from your dealer or =- 
Write for circular No. 
CHICAGO TOOL AND ENGINEERING co. 
Mfrs. of PALMGREN PRODUCTS for Over 25 Years 
8388 South Chicago Avenue - hicago 17, Tineke 






































HEAVY-DUTY BENCH-TYPE 
ENGRAVING MACHINE 





THE PANTO MODEL UE-3 
LIGHTER MODELS UE and UE-2 
Interchangeable heads for panto- 
graphic engraving, electrical mark- 
ing, and acid etching . . . available 
for all models. Also Panto engrav- 
ing cutters, cutter grinders, mas- 
ter copy type, endless belts, and 

accessories. 


Write for Catalog 
H. P. Preis Engraving Machine Co. 


159D Summit Street, Newark 4, New Jersey 
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THE WOODS MODEL 40 BELT SANDER 


A Husky Little Sander Able 
To Do A Wide Variety Of 
Jobs Performed On Larger, 
More Expensive Machines 


Check These Superior Features 


Bearings—Heavy duty New 
Departure dust sealed ball 
bearings throughout. 

The only small sander with 
drive shaft supported on both 
ends of the shaft for longer 
bearing life and smoother 
operation. 

Capacity—platen work area 5” 
x 842” larger than any ma- 
chine using a 36” belt. 
Reversible platen—either face 
of platen can be used thus 





rits £80, #120 rts is %” diameter and 
nd $180. piston ground. 


woos ENGINEERING cO.- Norwalk, Conn. 


: THE INDICATOR WITH TWO 
READING FACES! REVOLV- 
ING HEAD! 


LUFKIN UNIVERSAL 
INDICATORS CAN 

BE USED AND READ 
IN ANY PRACTICAL 
POSITION. 













Free 
Catalog 


FOR ACCURACY 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN, 
New York City 
wa SEPTEMBER, 1946 








SPECIFICATIONS: assuring a continual flat work | 
Standard Abrasive surface. 
belt—4” x 35”. Tool Grinder—a small! rest for 
Bench Space—9” x grinding tools is supplied. | 
Two positions—light weight 
Motor recommended— of machine makes it easily 
5 h. operated in either vertieal or 
Net Weight approxi- horizontal position. 
mately 1742 Ibs. . 
Shipsing "Weight ae SE oe. 
apereximately 22 - life of belt. 
Shipped F.0.B. we " 
South Norwalk stant. Positional platen 4” x 6”°— 
Standard equipment adjustable to any angle. 
includes two working Belt Tracking and tension are 
dams, the new re- accomplished with simple 
versible work platen, thumb serews. 


and 3 sanding belts posh aaah to moving 















7 TON 
CAPACITY 








.y) 


THREE HIGH-SPEED 







AVAILABLE IN 
12 AND 14 TON 














CAPACITIES 
é 
See our booth number 
H-246 at the National PUNCH PRESSES 
Metal Exposition at 
Atlantic City from No In 7, 12 and 14 Ton Capacities 
vember 18-26 . 
GINCuINABLE open-bock type for all high- 
_ sess punching, stomping, forming, 
riveting and similar operations. Sturdiest, 
} heavy duty type construction. Many od 
QUIEN on s vanced features. Fost, sofe operation 
gpeciricAt 
Standard Shut Die Frame Flywheel 
MODEL Stroke Height* Opening Speed 
* 7 Ton ad 5 5%" 185 Mox. 
12 Ton 1¥%2 7a" 642" 150 Mox. 
14 Ton _ ” 6y2" 150 Max. 





*(Ram to bolster plate) 
Longer strokes available. Write for circulars! 


DIAMOND TOOL COMPANY 


DEPT. G, 3429 E. OLYMPIC BLVD. 
LOS ANGELES 23, CALIF. 













DIAMOND Line 
of Precision Machine Tools ond Acce 


Manufacturers of the 
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By threading more holes per tap 
you can increase your production 
and lower tapping operation costs 


with H¥-PRO Ground Thread Taps. 


These high production taps are 
scientifically produced to give longer, 
more accurate service, and long- 
er wear between sharpenings. 


HY-PRO method of pack- 
aging makes crush-proof box a 
miniature tool box that fully 
protects taps and offers many 
time-saving advantages. Tension 
cover prevents spilling and in- 
jury to taps. Legible, informative 
labels are color-coded to save 
inventory time, and their posi- 
tion on cover prevents mixing 
of sizes when taps are returned 


\ to box. 
3 PROMPT DELIVERY 


Many special as well as 
standard taps in stock 


COMMERCIAL 
PRECISION 


SPECIAL 


Ground Thread Taps 


Write for Catalog on 
Company letterhead 


HY-PRO TOOL CO. 


New Bedford. Mass..U.S.A. 











Collecting Dust With 
Two-Stage Air Cleaner 


A dust collector, requiring no installa- 
tion except placing it in position on the 
bench and plugging it into the lighting 
circuit, is featured by the Aget-Detroit 
Co. Though designed primarily for bench 
type dry grinding of a precision nature, 
this Model 421 Dustkop has a wider 
range of uses. It is equipped with a 
self-cleaning paddle wheel fan so that 
buffing, polishing, and similar work pro- 
ducing long stringy material, lint, bris- 
tles, ete., can be easily handled. A re- 





movable pan in the grinding wheel hood 
allows sludge from wet grinding opera- 
tions to be emptied separately, thus 
keeping it out of the collector. 

The first stage of cleaning removes 
the heavier dust, dirt, etc., by means of 
the cyclone separator. The second stage 
is the fire-safe spun glass filter which 
gives the air a final cleaning to remove 
the finer particles of dust before it is 
returned to the room. 

Additional information may be se- 
cured from Aget-Detroit Company, Dept. 
DJ, 602 First National Bldg., Ann Ar- 
bor, Mich, INFORM-A-GRAM Key No. 
577-P. 
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The Oliver Die nasi 

cuts direct time cost of 

production from 50° to 
HU, 


toolroom is com 
pletely equipped 
without one or 
more of these 
machines Now 
more than ever 
you need an 
Oliver” 


to greater 
PROFITS 


ON ALL SAWING—FILING AND 
LAPPING OPERATIONS 


Savings in your toolroom time will soon 
pay the low initial cost. 





OLIVER 
INSTRUMENT COMPANY 
1436 E. Maumee 
Adrian, Mich. 


AUTOMATIC DRILL GRINDERS 
TOOL & CUTTER GRINDERS — DRILL 
POINT THINNERS —TEMPLATE 
\_ _Sierert GRINDERS—FACE MiLL 





== GRINDERS—DIEMAKING MACHINES 





ARTUS ARBOR SPACERS THE HABIT 
The COLOR tells OF PRECISION 


the THICKNESS @ Established over « half-century ago to design and 
ARTUS Arbor Spacers mede build fine surveying Instruments that had to be 
plastic in various colors accurate, The J. C. Ulmer Company has always 
identify thickness at e glance! made precision a habit. 

We 002, .003, Today this Ulmer habit of Precision Service Is pa a 

‘005, :0075, .010—.030. dividends to many of the outstanding industiel plant 
Speed up accurate fitting at of America in the unsurpassed performance of their 
low cost. Write for folder. oo tools, gages, jigs, fixtures and special 
Spacers, Gaskets, Shims Write te " " 
e¢ today for our new folder, ‘Precision Service”. 

IMMEDIATE DELIVERY 4 
INDUSTRIAL PRODUCTS SUPPLIERS THE J. C. ULMER COMPANY 
106 Water St. Dept. New York 5, N. Y. The Habit of Precision Since 1893 








1791 East 38th Street ¢ Cleveland 14, Ohio 














DANNEMAN 2 %eccocox DIE-SETS 


@Even inch punch and die space. 














@ Shank on center line of punch and die space. 
@ Machine finished cl: amping U-lugs. 





@ Distance of leader spread to allow stampings 
to fall through on inclined press operations. 


@Die shoes and punch holders interchangeable. 


Write for Catalog 





ACME-DANNEMAN CoO., INC. 
207 Lafayette Street e New York 12 
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Write for new Air Power Catalog — just off the press. 


MEAD SPECIALTIES COMPANY 


4114 NORTH KNOX AVE. 


Spood Uf Work with 





IM(1 AALD) 


These new Mead Air Presses deliver 
400 and 1200 lbs. pressure respec- 
tively on 100 PSI. Handle many 
staking, crimping, assembly, and simi- 
lar operations. Clearances 4” and 
74” respectively. With foot control 
these presses will speed up countless 
bench jobs, save muscular effort. 


DEPT. HA-96 CHICAGO 41, ILL. 














WAKCO-NOVOTNI WEIGHT RULE 
enables you to calculate almost instantly the weight 
of a piece of metal in any size or shape. Covers 
aluminum, brass, cast iron, copper, lead, magnesium 
and steel, in balls, bars, cubes, fillets, hexagonal, 
octagonal, plates, prisms, pyramids, '/ round, 2 round, 
round, wedges, etc. Rule made with all-white plastic with 
markings protected by overlamination of clear oe 
RULE in case with Instraction Manual ...... $13.50 


WARREN-KNIGHT CO. 
136% N. 12th St., Phila. 7, Pa. 











Yew) NESTING TYPE 
jp, TOTE PANS 


20" Long x 12” 
47 Wide x 6!/," Deep 
Tp, 16 Ga., drag holes, 
handles both ends. 


CAS & SON, INC. 
EPORT 5. CONN. 




















Send for circular. 





MINN-KOTA Foundry & Mfg. Co., Dept. 805, Fargo, North Dakota 









SCHMIDT ...i:i:.. TORCHES 


| Use artificial or natural gas or gasoline. Start with- open Fiame 
out generating— "soldering heat in less than a min- Work 
ute.” Schmidt “CONCEALED FLAME” Soldering Branding 
Torches hold coppers steadily at any desired heat for = 
continuous work. Very economical. ete. 

A moderate investment in Schmidt Equipment will 
step up production, reduce costs and increase profits. 


For all Soldering 


Brazing 
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Faster, Better Tapping 
at LOWER COST 


PROCUNIER TAPPING MACHINES 


® Practically Eliminate Tap Breakage 
@ Operate Continuously at High Speed 
@ Cut Rejections to an Absolute Minimum 
















Low-cost Procunier Tapping Machines are the only machines 
with our compensating springs for the automatic adjustment of 
tap driving pressure. Pre-Set independent of the operator, two 
long spiral springs exert the desired pressure on the tap, re- 
gardless of pressure on the foot pedal. Tap breakage is all 
but eliminated, tapping is speeded up and consistent accuracy 
is maintained. An automatic lubricating mechanism delivers 
the proper amount of lubricant to the tap at the precise mo- 
ment, washing all the chips away. 


Send coupon today for circular with full details, 
Specifications and prices. 


PROCUNIER teiiscinton: cucrso su 


ER 
2 GREATLY EPR TRACING 
jotes + Neng PAPER 


‘ts t ster —_ALLaace maa aaa eee eee | 
OTA YM nd HA verte 1  WING-VALENTINE CO. 
7120 N. Clark Street, Dept. TD-4 + Chicago 26, Ill. 
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The following “Economy Factors” make the 
Milwaukee Die Filer a real ‘Cost Cutter” 
for Tool, Die and Machine Shops, Foundries, 
Manufacturing Plants: 


@ Low First Cost 
@ Low Operating and Maintenance Costs 


@ Quick changeover from sawing to filing 
or vice-versa 


@ Instant inspection of internal filing or 
sawing 

@ Precision workmanship on filing, saw- 
ing or lapping operations 


NEW SAFETY GUARD || 


One-piece, all- 
metal guard now 
available to all 
owners and pur- 
chasers of the Mil- 
waukee Die Filer, 
atslightextracost. 
Easily installed, 
it gives operator 
complete protec- 
tion, yet does not 
interfere with 
speedy shifting 
of drive belt. 








1029S. 40th ST., MILWAUKEE 4, WIS. 
AEE SSE 
A 4861-Y2R 





A FREE FIT... 
BUT NOT LOOSE 





Laboratories that in peace as in war are 
pacing the advance of American industry 
demand accuracy above everything else. 
It is no wonder, then, that one of the 
largest laboratories in America came to 
Ace for these pressure support rings. 

Here is a job that calls for exceptionally 
fine tolerances. The thin-walled ring had 
to fit snugly over the thick-walled ring— 
a free fit... but not loose. Not only was it 
necessary to hold close tolerances for size, 
but also for accurate concentricity. From 
the selection of special steel bar stock, 
through the machining, heat treating, 
grinding, and inspection operations, this 
was a typical Ace precision job. 

Such jobs are merely a part of the daily 
grind at Ace, where accuracy applied to 
mass production was pioneered. Manage- 
ment skill and modern equipment are 
turning out tolerances as close as .0002” 
(which makes paper seem mattress-thick) 
and finishes which a speck of dust or a 
warm hand distorts. 

If you are looking for a source of supply 
for small parts or assemblies from the tool 
and die stage—on through stamping, 
machining, heat treating and grinding, it 
will pay you to consult Ace. Ace will make 
you high-man in the coming competitive 
market. Send us a sketch, blueprint, or 
sample for quotation. 





ACE MANUFACTURING CORPORATION 
for Precision Parts 
1217 E. ERIE AVE., PHILADELPHIA 24, PA. 
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t 
Built Bette? 


No. 4U Universal Grinder handles every 
grinding operation light or heavy within 
its capacity, with smoothness and effi- 
ciency. That’s why the men in the shop 
like to use it, why they keep it busy. It’s 
rugged, accurate, long-lived too. Moder- 
ately priced. 

Bulletin No. 4 contains complete specifi- 
cations. Write for your copy today. 


PRODUCTION MACHINE COMPANY 


Dept. TD, Greenfield, Mass. 














See better 
° 


Work better 


od 





, Keep hands free 


Wg 


cARL ZEISS Inc. 
21/,x HEADBAND MAGNIFIER 


Use of both eyes reveals true depth of details. 
Magnification of 2%x. Free working distance, 
about 8”, permitting unhindered use of hands. 
By just lifting your head, your eyes are free for 
any other activity. Eyeglasses may be worn 
while using. Highest optical quality. Eyeshade 
of Tenite—practically unbreakable. 

Also APLANATIC 
FOLDING POCKET 
MAGNIFIERS 
6 and 9 power. 


Write for leaflet. 


CARL ZEISS, INC. 
Dept, H-53-9 485 Fifth Ave., New York 17, N.Y. 
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LET -#cx DO THE WORK OF COOLING 


«4 
s@ 


@ The NIAGARA AERO HEAT 
EXCHANGER makes the atmos- 
pheric air take up the heat you 
want to remove from power equip- 


ment or industrial process. It is 
done by the evaporation of a 
small amount of water, removing 
1000 BTU for every pound of water 
evaporated With this method it 
is also easy to control tempera- 
tures closely ... to assure accu- 
racy in process results . . . speed- 
ing up production at lower cost. 


Well designed and built to last, 
NIAGARA AERO HEAT EXCHAN- 
GERS have made an excellent 
record for reliability in service and 
freedom from maintenance trouble 
and expense. 


Ask for Bulletin No. 96-TD 
NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air 
Engineering 


New York 17, N.Y. 


105 Lexington Ave. 


Field Engineering Offices in Principal Cities 










Nm 
On 
AIR ENGINEERING EQUIPMENT 











SOMETHING NEW 
IN 3-WAY PARALLEL 
SET-UP BLOCKS 


One Handy Set Speeds Set-ups 
To 12 Different Heights 











of twosizes: 1" 





This handy, compact set of Moore 
3-Way Parallel Set-up Blocks takes 
the place of a large number of con- 
ventional parallels. Each block may 
be used in any of its three dimen- 
sions to build up to 12 different 
heights. 

Spaced around the work-piece to 
provide support, parallel or per- 
pendicular to working surfaces, 
they eliminate sagging, localize 
stresses and hold work rigidly 
throughout the machining opera- 
tion. And they may be placed to 
avoid interference with holes being 
bored or ground. 

Moore 3-Way Parallel Set-up 
Blocks are carburized chrome- 
nickel steel, finish-ground to 
+..0002”-.0000”. Sides are parallel 
within .0001”, perpendicular with- 
in .0002”. Write for descriptive 
literature. 


MOORE SPECIAL TOOL CO., INC. 
1726 Union Ave. * Bridgeport 7, Conn. 


MANUFACTURERS OF MOORE 





BORER AND MOORE JIG GRINDER 













—i 
TRY THIS “PAIR” 


Bay State Handy Vise 


—Precision made of hard- 











at — srinding 4 


Bay State Hand Tapper 


sam no setup. Instantly 

for on. accurate 

tapping with Loe Sy 

a proper spindle for 

every job. 

Have many uses as a “Pair” 

or individuall in ae mod- 
ern tool or die sho; 


Write for descriptive 
circular 


BAY STATE TOOL & MACHINE CO. 


DEPT. A 412 ALBANY STREET, SPRINGFIELD, MASS. 











Set includes six e ach 
2" 





and 7/8"x 1-1/4°x 1-1/2" 


MODELS— PATTERNS 
Plaster Molds, Mock-Ups, Castings, Etc. 
for DUPLICATORS and FOUNDRIES 
Made to your specifications from artifi- 
cial stones, gypsum cements, and plasters 


Write, wire or phone for accurate esti- 
mates and early delivery commitments 


MARCO MFG. CO. 


132 E. Crosier St., Akron 11, Ohio 
Phone JE-8029 

















Accurate Hole Transfer Made Easy With 
NIELSEN TRANSFER SCREWS 


Simply insert in holes, 
invert, strike sharply 


time and eliminate 
spoilage of other meth- 
ods. 7 sizes U. aS. 
Inexpensive — last foi 
years. Write for Cir- 


jar. 


NIELSEN TOOL & 
DIE COMPANY 


1966 W. Eleven Mile Rd. 
Berkley, Mich. 
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BRAND NEW 
PRECISION 


ROTARY TABLES 


ae 





9”—$ 97.C0 
12”°— 160.00 
15” 185.00 
18’ 220.00 


18”— 350.00 Extra Heavy Duty 


21 500.C0 Extra Heavy Duty 

25 590.00 Extra Heavy Duty 
OUR ROTARY TABLE WILL TAKE THE 
PLACE OF A COSTLY FIXTURE. IT IS USED 
FOR ALL KINDS OF WORK ON MILLING 


MACHINES, SHAPERS, DRILL PRESSES AND 
HORIZONTAL BORING MILLS. 


We Can Also Furnish Dividing Attachments. 


Send for Literature and Details 


IMMEDIATE DELIVERY 
| Send for 220 page Free Catalog | 
LAFAYETTE 
TOOL & SUPPLY COMPANY 
128 Lafayette Street, NEW YORK 13, N. Y. 























“JOHNS” DRILL JIGS 


with the 
“SPLIT SECOND JIG ALIGNMENT" 
JIG CARRIAGE 


| 














NO RE-CHUCKING 


for your 
Drill & Tapping, Reaming or 
Counter Boring, etc., Operations 


Send us your Jigging problems. 


HEUSER MANUFACTURING CO. 


Chicago 22, Ill. | 


1638 N. Paulina St. . 
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“Nothing protects 
like RAWHIDE” 


“And there's nothing 
like CHICAGO Rawhide’ 







Chicago Rawhide ham- 
mer faces of coiled raw- 
hide may be quickly re- 
placed in the permanent 
malleable iron heads, 





You can’t beat rawhide. Mallets 
and Hammers made from this tough re-- 
silient material deliver the most power 
with the most protection .. . preserving 
fine finishes and expensive machinery. 
And Chicago is the best in Rawhide. Care- 
fully selected hides . . . special seasoning 
and manufacturing processes . . . Chicago 
Rawhide’s 58 years experience— all give 
you unduplicated assurance of top-notch 
resiliency and durability. Always ask for 


Chicago Rawhide Mallets and Hammers. 


cHicaco wid MFG.CO. 


1300 ELSTON AVE * CHICAGO. ILLINOIS 













































VIMCOLIGHTS 


CUT COSTS WITH SH 


Faster, more accurate work .. 7, 
VIMCOLIGHT’S clear, glareless illumina- 
tion is focused where it is needed most. 
Easily adjustable to spotlight all vital 
working areas, yet stays fixed in any posi- 
tion. Shown above on a Hamilton Tool 
Co. Drilling Machine. 





Ww, 
MFG. COMPANY, inc. aurrato sw 






COBALTCROM, 


| 
Air-Hardening, Non-Deforming, 
Cobalt High-Carbon, 
High Chromium Steel 
| 

















fs steel for blanking, forming, drawing. 
trimming and shearing tools. PRK-33 
has long life in dies and is unsurpassed 
on production runs. Simple to heat treat 
with uniform hardness penetration to the 
center and secondary hardness. Has high 
tensile strength and resistance to abrasion. 


Furnished in Bar Stock, Billet, 
Forging, Casting and Welding Rod. 


Bulletin on Request. 


DARWIN & MILNER Ine. 


i260 w. rourta st ~=©60 CLEVELAND 13, OHIO 





Fast Accurate Measurements 
with the NEW f¢t"il@ 
>s « QUICK ACTION 


VERNIER 





od 
V Z CALIPER 
ia ‘ Size 

THE PERFECT 6" 
TOOL for machine - 
shop, garage, repair shop, aircraft 
maintenance, etc. 

A flick of the thumb and you've got your ~ 
external and internal dimensions. Knife-edged 


jaws provide exact thread measurements. A depth 

gage blade gives speedy depth measurements. Made of 

stainless steel; packed in a_ sturdy leather case. 

Scientifically put. fe nae machined 
t . 


and American made, the Quick Action Caliper 
is a tool without a rival. 
Graduations in English—i/40” in Metric—full 


mm. Reading on Vernier 1/1000” and 1/10 mm. 
Also AMIC_ Precision Vernier Calipers, Height 
Gages, Depth Gages, Pocket Calipers, Comparators, 
Precision Graduated Metal Scales. 
Write for FREE Booklet A and price list 
or telephone PEnnsylvania 6-0687 





AMERICAN MEASURING 


INSTRUMENTS CORP. 


240 WEST 40th ST. * NEW YORK 18, N.Y 


ARMSTRONG 








No Finer Wrenches 


Drop Forged Carbon and Chrome-Vana- 
dium open end and box socket wrenches, 
and Chrome-Vanadium Steel Detachable 
Sockets with drop forged Ratchets—over 100 
types, all sizes. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People”’ 
340 N. Francisco Ave., Chicago 12, U.S.A. 
New York San Francisco 
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Thomas - Barker 
Wrenchless chucks 
are made in 3-jaw 
(shown above) and 
2-jaw types. 


Thomas - Barker 
Wrenchless vises 
are available in 3- 
jaw (shou n belou ) 
and 2-jaw types. 


THOMAS -BARKER 





CHUCKS AND VISES 


é 


PRODUCE MORE! 


Easily Installed— 
No Accessories Required 


e Output by turrets, en- 
gine lathes, pipe threading 
machines, cutting off ma- 
chines, drill presses, and 
other types of chucking 
machines, is greatly in- 
creased by the use of 
Thomas - Barker -Wrench- 
less Chucks and Vises. 

A pull on the lever grips 
the piece part with great 
power—a push on the lever 
releases the part. For many 
parts made on turrets, 
engine lathes, etc., it is 
unnecessary to stop the 
machine to set the work 
The cycle of operation is 
simple and fast—reducing 
machine waiting time to 
the minimum. 


Write today for new descriptive 
bulletin No. 201 


THOMAS HOIST CO. 


EVES tOre 


20 So. Hoyne Ave., Chicago 12, Ill. 








AVAILABLE NOW! 


Plast© NEW TRANSPARENT 
Seal: . . CLEAR OR COLORED 





ONE SIMPLE OPERATION SEALS 
TOOLS AIRTIGHT ... KEEPS THEM 


Vv FREE FROM SCRATCHES—your most deli- 
cate tools are completely covered with 
shock-cushioning, non-breakable plastic. 
Careless handling cannot dull precision. 


Vv FREE FROM CORROSION—prevents _ pene- 
tration of acids and covers tools with a 
light film of oil. Instruments are ready 
for immediate use without cleaning. 

V FREE FROM RUST—no moisture can enter 
this airtight container. Transparent PLAS- 
TIC SEAL allows quick, easy identifica- 
tion—is ideal for all storing and packag- 
ing. 

COMPLETE EQUIPMENT ... . 

FREE ENGINEERING SERVICE .. . 

Progressive Systems, Inc., thoroughly fami- 

liar with packaging and storage problems, 

offers equipment engineered especially for 
your needs. P. S. thermostatically controlled 
dipping tanks and PLASTIC SEAL will as- 


sure longer life for your precision instruments. 


Write now for complete information about 
this amazing new dip-seal process . . . ask 
for a demonstration in your own plant. 


PROGRESSIVE SYSTEMS, INC. 
333 North Michigan Ave. 
Chicago 2, Illinois 


Please send complete information regard- 
ing Plastic Seal. 
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NTE RCHANG EAB ILAT) y 


your Kt eg PRODUCTION 4 
Will Speed 7. Drilling 


and Lower 


A. S. A. STANDARD 
PRECISION DRILL JIG BUSHINGS 


Standard sizes and styles in stock for prompt delivery. 
Write for catalog showing table of standard sizes of bushings with 
price list and other valuable information for the tool designer. 


REPRESENTATIVES 
















BUFFALO, N. Y NEW YORK, N.Y HOUSTON, TEXAS DAVENPORT, IOWA SEATTLE, WASH. 

John J. Kelly Chickering Tool & Equipment Co Davenport Engineering Co. 4 F Soderling Co 
Cleveland 8196 W-6-8584 Dial 2-2279 GArfield 8386 
*DETROIT, MICH PHILADELPHIA, PA to iveagy hae cau * STRATFORD, CONN 
James W. Booth Prescot Albert R. Dorr Iter W Milla Ellsworth St. & Sup Co 
TEmple 1.4040 R DEloware 3553 “PR spect 2687 BRidgeport 7-3317 

*Stock carried at these location 
i a WEstfield 





ACCURATE BUSHING COMPANY, 440 North Ave.; GARWOOD, N. J. 2-2415 








HARDNESS TESTING 
has been done with the 
SCLEROSCOPE 
since 1907 


& 
THE SHORE TAMMS LAYOUT DOPE 


Comes in Blue, Black, Orange, Red. Dries fast. 








INSTRUMENT | br ——-. —— a powy | or een ag 
sO ideal as marking . yet oz. Drush-in 
& MFG. CO., INC. cans, pts., qts.,drums. SAMPLE FREE! 


| 
9025 Van Wyck Avenue TAMMS SILICA COMPANY 
Jamaica, N. Y. 228-TD North La Salle St. « Chicago 1, Illinois 


DUPLEX M-6 


BAND AND DISC GRINDER 


The latest in pedestal type grinders. Actually 
two machines in one! 14” disc for all,rough 
work ... 6 x 48” band for finishing. Preci- 
sion-built to meet postwar production 
standards— quickly, economically! 
Other styles and sizes in New Booklet 
on Finishing— Write Today 
WALLS SALES CORP. 
306 East 38th Street New York, N. Y. 
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Famous 
for 
Efficiency 




















eo ry KALAMAZOO 


Tso GRINDERS 


A MODEL FOR EVERY NEED 


Hammond's popular, precision-built, wet 
grinder (shown) has a 10” cup wheel 
on each end. It features the patented 
No Spray - No Splash Coolant System, 
and Safety Cup Discs which prevent 
tool being dropped into cup of wheel. 
Write for complete data. 





HAMMOND CARBIDE TOOL GRINDER LINE IS COMPLETE *© A MODEL FOR EVERY NEED 
CARBIDE, CENERAL PURPOSE AND ABRASIVE BELT GRINDERS ©* AUTOMATIC AND CYLINDRICAL FINISHERS ©* POLISHING LATHES 











1631 DOUGLAS AVENUE © KALAMAZOO 54, MICH. 























DRILL THESE HOLES STEEL FORGED QUARTER TURN SCREWS 
BY A QUICK, EASY, INEXPENSIVE METHOD | | FOR JIGS AND FIXTURES 
Your annie letterhead will bring Send for Catalogue “A” 
literature. 
WATTS ONES. Feet. WORKS | INTER-STATE DESIGNING & TOOL CO. 
Wilmerding, Pa. 3515 N, 10th St. Philedelphie 40, Penna. 














A REAL HELPING HAND 


It’s a help that die makers, tool makers, machin- 
ery eileen and general machinists have long 
sought—a more accurate and surprisingly faster 
way of transferring blind screw h hale. 

The Heimann Transfer Screw 
Set is a self-contained, complete 
tool. No wrenches or pliers are 
necessary. Made in 3/16” to 1” 
diameters. 

Send for price list. 


HEIMANN MFG. co. 
we Ohio 
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-Save TOOLS * TIME - LABOR 
with the Improved » AMC ° 
DEMAGNETIZER 


No shop or toolroom can afford to be without 
one. Thoroughness of the AMC Demagnetizer 
will give greater precision to finished parts. 


One pass through AMC Demagnetizer removes 
all magnetism from processed parts. Large 
flat surfaces are demagnetized by sliding unit 
over surface. 





@ Our AMC Demagnetizer will pay for itself in a few weeks. Standard 
units available, and special sizes to order. 


> Write today for illustrated circular. 4 


ALOFS MFG. CO. 


1619 Madison Grand Rapids, Mich. 


FORM-GRINDING 


..is our business! 











e@ Your own products are your specialty. 
Why not let us form-grind the illustrated 
types of form flat-drills in which we 
specialize? 


Our entire organization is keenly interested 
in ‘‘Form-Grinding” and its problems. 
Facilities include J. & S. ‘‘Form-Dressers,”” 
J. & S. ‘‘Form-Grinders,”’ and all necessary 
form-grinding equipment. The ‘“know- 
how”’ developed by supplying some of the 
outstanding manufacturers in industry, is 
available for your quality tool require- 
ments—and at competitive prices. Your 
requests for quotation are solicited on that 
basis. 


Write for booklet or send prints today! 


& TOOL CO. 477 main st., fast Orange 4, N. J. 


Manufacturers of “Qleidemotions” Radii and Angle Dressers 
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Deep, hand-cut letters done in special formula steel, the 
4 result of 90 years of die making. Faces angled for extreme 
CHAMFERED strength, Ideal for parts identification, tool marking, num- 
CORNERS bering, etc. Available through mill supply houses. 
as (Also made in REVERSE for MOLDS and DIES) 
ae). em elor-Wal, [ey 


etti so., N aven, Conn. 
BASE OF LETTER Hoggson & Pettis Mfg. Co., New H 















horn -esnmanond 
PRECISION VISES 





THREAD GRINDING 
BROACHING 
MAGNETIC INSPECTION 


- 












/ 








na lesen | 
Gear Specialists JOSEPH B. FAKES & COMPANY | 
SUEIEEEnneeennennenne 1415 ETOWAH AVE. ROYAL OAK, MICH. 











CUT ANY SHAPE CLEVERLY 
with a BEVERLY SHEAR 


Regardless the shearing job, straight or irregular, you 
can do it faster—better with a BEVERLY Throatless Bench 
Type Shear. Comes in 3 sizes... 


No. Bl—cuts 14 gage—weight No. B3—(Equipped with ball- 

18 Ibs. bearing holddown device)— 
: cuts 3/16 inch mild steel or 
No. B2—cuts 10 gage—weight 10 gage stainless, weight 
35 Ibs. 58 Ibs. 





The Beverly Shear Mfg. Co., 3004 W. 111th St., Chicago 43, III. Dept. 7 
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“Unbrako” 
tributors. 








The “‘Unbrako’’ Socket Cap Screw has a knurled head which provides 
a non-slip and fumble-proof grip even for oily fingers, so it can be 
screwed-in farther and faster before it becomes necessary to use a 
wrench, and, as is now generally recognized, its quality is tops*. In 
sizes from No. 4 to 142”; full range of lengths. Write for the ‘“‘Unbrako”’ 


*No wonder its popularity is steadily on the increase. 
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Reg. v.o. rat. Off. 


KNURLED SOCKET HEAD CAP SCREWS 


and “Hallowell” products are sold entirely through dis- 





Knurling of Socket 
Screws originated with 
“Unbrako" in 1934. 











OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 
JENKINTOWN, PA. BOX 600 


Boston. Chicago. Detroit. Indianapolis. St. Louls, San Franelseo 




































Write for Specification 
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CONTRACT TOOLING 


AND PRODUCTION 





Illinois 
DRESEL-BETZ COMPANY 
Belleville, Il. 


Designers and Manufacturers of Tools, Dies, Jigs, 
Fixtures, Metal Stampings 


* 
PRESS BRAKE DIES 


and Punching 
Attachments for All 
Makes of Press Brakes 


DREIS & KRUMP MFG. CO. 
7428 S. Loomis Blvd. Chicago 36, Ill. 


* 


ROCKFORD DIE & TOOL WORKS, INC. 

1816 Seventeenth Avenue, Rockford, Illinois 
Phone MAin 3084. Designers and Manufacturers 
Tools-Dies-Jigs-Fixtures. Production Job Work 


Michigan 
DAVIS TOOL & ENGINEERING CO. 
1925) Plymouth ad, Detroit, Michigan 


0 Ro 
VErmont 8-6 6000. Tools and Dies, Special Machinery 
Sheet Metal Stampings and Assemblies 


LINCOLN PARK MANUFACTURING CO. 
3306 Dix Road, Lincoln Park, Mich., ATlantic 
8111 peg red high speed circular, dovetail, flat 
1 bits. Small machines, jigs, gages and 
pone Ty parts. Regrinding and salvaging 
high speed flat form, special bits and small flat 
broaches. Attractive proposition for representa- 
tives. 


New Jersey 


ATLANTIC TOOL & ENGINEERING SERVICE 
1 Montgomery St., Jersey 2, N. J., BErgen 4-1847. 
4 slide tooling—Designers and builders of tooling 
for Nilson, Baird, S. Multi-Slide, Waterbury 
Farrel Eyelet machines. 


THE VIKING TOOL & MACHINE CORP. 

6 Main Street, Belleville, New Jersey 
Tools-Dies-Jigs-Fixt ures-Molds-Gages-Machines- 
Stampings-Specialties 


New York 
AMERICAN MEASURING INSTRUMENTS 
CORP. 
240 West 40th St., New York 18, N. Y. Jigs, fix- 


tures, gages, dies, precision parts. 


CONRAD & MOSER 

2-23 Borden Ave., Long Island City, EP 
Machine Tools & Molds, Parts & Machines, 
Aluminum Cast Parts, Aluminum Sheet Formed 
Housings 


names TOOL CO., INC. 
7 Ross 8t., Jamestown, N. Y., Phone 7-175. Spe- 
‘aliets in "Blanking, Forming, and Drawing Dies 


Ohio 
CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland MUlberry 2600 
DESIGNERS AND BUILDERS 
Jigs & Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 


THE DENNING MANUFACTURING CO. 
1775-81 E. 87th St., Cleveland, O., CEdar 0801 
Designers and Builders of High Grade Dies 


GENERAL DIE & TOOL CO. 

2067 W. 55th St., Cleveland, O., WOodbine 4736 
Dies, Tools, Jigs, Fixtures, Light Stampings 
Special Machinery, Manufacturing 


THE INDUSTRIAL MACHINE CO. 

1436 East 47th St., Cleveland, O. Founded in 
1908. Builders of Special Machinery. General 
Machine Work. 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio 
WOodbine 2440-2441. Manufacturers of Special 
ets. Tools, Dies, Jigs, Fixtures, Swiss Jig 
oring 


NOBLE & STANTON, INC. 
998 Broadway, Bedford, Ohio, Bedford 1234. Tool 
Makers—Short Run Production Work 


PARAMOUNT TOOL CO. 
1392-98 East 43rd St., Cleveland, O., ENdicott 
2220. Jigs, Fixtures, Dies, Experimental Work 


THE PHOENIX MACHINE CO. 

2711 Church Ave., Cleveland, O., CHerry — 
Contract Grinding, Borin ‘and Plan ng. 
Lester-Phoenix Die Casting and Plastic Moline 
Machines 


A. P. SCHRANER & CO. 

3838 Payne Ave., Cleveland, O., HEnderson 8644. 
External Cylindrical Lapping Machines, Special 
Machinery, Tools, Dies, Jigs, Fixtures. 


THE VARIETY MACHINE & STAMPING CO. 
12695 Elmwood Ave., Cleveland, O., LAkewood 8433. 





Designers and Manufacturers of Dies, Metal 
Stampings. 250 tons capacity. 
Variable 
Center Scope 


The world’s stand- 
ard of accuracy in 
locating layout lines, 
centers, holes or 
edges. Fast, fool- 
proof. 


Write for Catalog No. 10 


Center Scope Products 





D 
Principal 3829 San Fernande Road 
Cities. Glendale 4, Calif. 


























DL ALE 
ools & Gages 


Produced to your specifications 


= 





Precision Tools of Enduring Quality 
Accurate Gages for Close Tolerances 


Prompt Delivery Anywhere in the U.S. 
Write Dept. T for information 
Tool & Gage Division 
DIXIE TYPE & SUPPLY CO. 


1712 Warrior Rd., Birmingham 8, Ala. 


Territories Open for Manufacturers’ Agents 








in AM DY! 


SET-UP STUD AND NUT SET 
Saves Set-Up Time 


Case hardened for long life; chrome plated 
for rust prevention; easy to keep clean. 
All sets 





Standard Sizes: 4”—54"— 4" 


4—3” Studs; 4—4” Studs; 4—5” Studs; 
4—6” Studs; 4—7” Studs; 4—8” Studs; 4 Nuts; 
4 Washers; 4 T-Slot Nuts; 4 Coupling Nuts 


Immediate Delivery 
WRITE FOR ILLUSTRATED CIRCULAR 


Manulacturers of Tools, Gages on 


BEDFORD, OHIO 





Mi¢cro ~ 


- Suprome >i 





For Tool; Die, Pattern or Template layout on 
metal . . . Quick identification of stock and 
parts ... Shows up in sharp relief —dries in- 
stantly —easily removed. ..Write for circular. 
*Purple shipped unless otherwise specified 


MICHIGAN CHROME & 


CHEMICAL COMPANY 


Detroit 7, Mich. 


6340 E. Jetferson Ave. + 











The New “UTILITY’”’ 


MARKING OUTFIT 


Nine sizes of type stamped with 
the same holder—furnished in sturdy 
wooden box—for all interchangeable 
marking. 

Write for Literature 


~ QNNINGHAM Co. 
SAFETY STEEL STAMPS 
104 E. Carson St., Pittsburgh 19, Pa. 
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—mi oe CURR... 


FOR SALE - WANTED - EMPLOYMENT 


OPPORTUNITIES 


CLASSIFIED ADVERTISING RATES — $2.00 SERVICE 
CHARGE PLUS 15¢ PER WORD — PAYABLE IN 


ADVANCE 








FOR SALE: Johansson angle block set; metric gage 
block sets; vernier height gage; bore indicator, ete 
Will sell reasonably Addr Box RK-946, TOOL 
& DIE JOURNAL, 2460 Fairmount Blvd., Cleve 
land 6, Ohio 





WANTED REPRESENTATION: A_ manufacturer 
of a new tool room specialty desires local represen 
tation. Seeking individuals and organizations willing 
to do missionary work as well as following up in 
quiries. Exclusive territories. Good commissions. Ad 
dress Box RW-916, TOOL & DIE JOURNAL, 2460 
Fairmount Blvd., Cleveland 6, Ohio 


MECHANICAL ENGINEER urgently needed. Must 

be experienced in the manufacture of gears, should 

know designing. This is an exceptional opportunity 

in an outstanding Eastern firm. Address Box M-946 

TOOL & DIE JOURNAL, 2460 Fairmount Blvd 
Ohio 


Cleveland ¢ 


MANUFACTURERS’ REPRESENTATIVE in Cleve 
land area wishes correspondence with manufacturers 
of products salable to machinery and machine tool 
users Have wide following in northern Ohio and 
Pennsylvania. Willing only to handle high grade 
products Address Box RM-946, TOOL & DII 
JOURNAL, 2460 Fairmount Blvd., Cleveland 6, Ohic 


FOR SALE IMMEDIATELY: 20” x 10’ Le Blond 
Lathe; 13” Willard Lathe, motor driven; No. 2 
B & S Miller, double overarm Address Box LB 
46, TOOL & DIE JOURNAL, 2460 Fairmount 
Blvd., Cleveland 6, Ohio 


WANTED TO BUY: Brown & Sharpe Rotary Gea 
Cutter, 60” capacity Address Box BR-946, TOO 
& DIE JOURNAL, 2460 Fairmount Blvd Cleve 
land 6, Ohio 


FOR SALE: Mitts & Merrill Keyseater—No. 6; 24” 
x 120” Monarch Model N"’ Lathe; 1—3A Warner 
& Swasey Turret Lathe. Address Box MK-946, TOOL 
& DIE JOURNAL, 2460 Fairmount Blvd., Cleveland 
6, Ohio 


POSITION WANTED: Engineer with ten years’ suc 
cessful experience in product and tool design Ex 


perienced on pneumatics, gears, die castings, stamp 
ings and forgings Familiar with heat treatment 
and machine tools. College graduate, ability to take 


complete charge of engineering Address Box PE 
96, TOOL & DIE JOURNAL, 2160 Fairmount 
Blyvd., Cleveland 6, Ohio 


SALES ENGINEERS: Wanted for New York are: 
to represent specialized distributor of cutting tools 
srinding wheels, and light machine tools and at 
tachments Must have previous sales experience in 
this field Address Box SD-946, TOOL & DIE 
JOURNAL, 2460 Fairmount Blvd., Cleveland 6, Ohio 


FOR SALE: No. 100 Micromatic Hydrohoner; Banet 
Oil Separator; No. 6D Potter & Johnston Automatic 
Chucking and Turning Machine; No. 7 Fellows Gear 
Shaper; No. 13 Brown & Sharpe Universal & Tool 
Grinder Address Box MS-946, TOOL & DIE 
JOURNAL, 2460 Fairmount Blvd., Cleveland 6, Ohic 





























You Can Get What You 
Want— 


You Can Sell What You 
No Longer Need 


For every business or 
shop want advertise . 
your needs in “THE 
CURB”’—T ool & Die 
Journal’s Classified 
Section. 


























OPPORTUNITY for several young men with machine 
shop training to learn machine tool selling This 
opportunity is in the East Men should have good 
appearance and at least a high school education 
Addres Box MT-946, TOOL & DIE JOURNAL 
2460 Fairmount Blvd., Cleveland 6, Ohio 


SHAPER WANTED: 4” or 5” stroke, hand operated } 

for light work in instrument development shop An | 
Adept’ made in ¢ land around 1930, or a 

slightly larger one, would meet requirements Ad 
lress Box WA-916, TOOL & DIE JOURNAL, 2460 

Fairmount Blvd., Cleveland 6, Ohic 
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New Milling Machine Catalog 


Milling machine catalog H13, contain- | 
ing complete information on their No’s. 
1H and 2HL machines, has just been 
issued by KEARNEY & TRECKER 
CORP., Dept. T-5, Milwaukee, Wis. The 
convenient controls, sturdy construction 
and simplified operation of these millers 
is herein well illustrated and described. 
Included are the Plain, Universal, and 
Swivel Head Vertical 1H and 2HL mill- 
ing machines. Use of accessories and 
attachments which renders these millers | 
widely adaptable and increases their 
productive value for many operations is 
also well explained. INFORM-A-GRAM | 
Key No. 592-P. 





191 
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Three Portage Mills in the Columbiana, Ohio, plant of the National Rubber Machinery Company. 





exceptional rigidity to maintain “‘bwilt-in’’ accuracy 





It makes no difference, on a Portage, whether the spindle is 
at the top or bottom of the column, the accuracy of its work 
will be equal to the “built-in” accuracy of the machine. This. 
you can depend on, because of the exceptional rigidity of a 
Portage horizontal boring mill. 

To get this exceptional rigidity, Portage engineers designed 
a one piece bed with heavy ribs from floor line to top of bed, 
to provide the strongest possible foundation for the column. The 
column, itself, is especially large, so that the area of its base 
will provide greater’ strength and rigidity. 

Numerous standard accessories, such as extended saddles, 
rotary tables and many other units, are available for special 
applications. 

Ask us to send one of our specialists to assist you in solv- 
ing your boring, milling and drilling problems. Let one of 
these specialists show you why you need a Portage in your 
plant. Let him show you how you can save setup and produc- 
tion time, minimize fixture costs and get essential accuracy 
with a Portage. 

Phone, wire or write us today. 





COMPLETE SPECI- 
FICATIONS — and 
descriptions of the 


exclusive and unusual 
features of the Portage 
are contained in this 


booklet. Write today 
for your free copy. 





PRECISION 
TOOLS AND 
MACHINES 


































SINCE 1916 











THE PORTAGE MACHINE COMPANY 


1021-1035 Sweitzer Avenue, Akron 11, Ohio 


Blackstone 7191 











Some examples of what can 


with Whistler Adjustable Dies. Work 
in practically any type press. 


Re-use same 


be done 


» 


bf a 


Pgr~ gPiry» = Ay 
ee OT Pa et nie 
WHISTLER ee ¥ an #2 = = — 
“2 od ae a me 
dM oo Big OEP ies 


ADJUSTABLE 
in unlimited 
combinations 


I 
y 
3 


diameter from 


Shapes. 


Save production time and 


reduce product costs by having Whistler 
punch and die units in your tool room. 


Whistler notching dies, grou 


dies and standard units are espe- 


cially adaptable to combined us 


WRITE FOR YOUR WHISTLER 
CATALOGS. Know the pro- 
duction advantages of 
Whistler Adjustable Dies 


ey 


DIES 


To Pierce Holes of any 





Yz0" up. 


To Perforate Special 


To Notch Corners. 


in the same set-up. Continued 
re-use in a variety of arrange- 
ments quickly writes off original 
investment. Reason enough for 
their expanding popularity with 


P 


e 


hundreds of America’s best 


known manufacturers. 

Now available from stock in a 
range of diameters up to 3”, ship- 
ment can be made the same day 
your order is received. Special 
sizes, shapes, notching and group 


S. B. WHISTLER 


752-756 MILITARY ROAD 


dies made to order in a few days. 


You get production economy 
plus precision perforating in 
practically any press with these 
Whistler dies. Set-ups are easy 
and fast. No special tools re- 
quired. Heavy duty series easily 
pierces 4” steel. All parts are 
interchangeable. Tolerances to 
.0002” are maintained. And, 
there are many other advantages. 
Get in touch with Whistler. 


& SONS, Inc. 


BUFFALO 17, NEW YORK 
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WITH DoALL CONTOUR SAWING 


@ Miracle Method of Low-Cost Production 
@ World’s Fastest Metal-Removing Process 


No metal-cutting process except Contour Sawing can do 
these two jobs, leaving uts and leftover stock intact. Other 


metal-cutting processes \ > time reducing stock to worthless 


chips. C ir Sawing slices stock; leaves only a 1/16-in. kerf 

Hundreds of superhard, razor-sharp teeth on a narrow band 

usly through hard, tough metals as much as 30 in 

hick. Apprentices soon do expert work — do not need years of 
ce 

Sawing n entirely new approach to low-cost 

bs done slowly by other methods are “‘naturals’’ 

yntour Sa j. It magically reproduces parts usually 

ut shop jigs and fixtures; makes cams; 


metal st id templates 


Advantages of Contour Sawing shown in free booklet 
DoALL Equals Ten 


Write for one if you want to see 
roduction zoom and costs sag! 
p 

















J-— a. q 
wy ’, Billets cut off to exact size 
) ha 





Any Quantity 
cut-off automatically 


These MARVEL Saws are money makers for 
this modern forge shop in many ways. (Ist) they 
cut off billets for a small fraction of the cost of 
cutting off with a hammer. (2nd) these billets are 
so accurate in size that they exactly fill the dies 

non with no excess fin, not only simplifying trimming 


aa and finishing, but getting extra billets from many 


bars. (3rd) they keep all hammers busy on 
production work for these “world’s fastest” saws 
can keep ahead of any schedule. (4th) they reduce 
cutting-off labor costs to an absolute minimum. 
It takes only one operator and a helper to keep all 
of these saws running because all but the No. 18 
Giant Hydraulic Saw (at the right) are automatic— 
feed, measure, and cut off identical billets; requir- 
ing no more attention than automatic screw ma- 
chines. 

Your local MARVEL Sawing Engineer will 
gladly call and explain how you can add these five 
extra profits to your forge operation. 


ARMSTRONG-BLUM MFG. CO. 


“The Hack Saw People’”’ 


5700 Bloomingdale Ave. Chicago 39, U.S.A. 
Eastern Sales Office: 225 Lafayette St., New York 12, N. Y. 








